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One of six D6s: Preparing site with a disc harrow, this D6 aver- 
ages 6 to 8 acres a day. Riegel counts on similar production 
from its other Dés. Rated at 93 flywheel HP and equipped with 
No. 6A Bulldozers and winches, these machines also build roads 
and fire lines. 


(); the 235,000 acres in its Woodlands Division, Bolton. 
N.C., the Riegel Paper Company clears and plants 10,000 
acres a year with about 9,000,000 pines. The Division, 
standardizing 100‘; on Cat-built machines, has 12 in its 
line-up—two D7s, six Dos, rr D4s and a No. 12 Motor 
Grader. Chief Forester E. Thornton says: “We are 
well satisfied with the tractors dhe the service we get from 
our Caterpillar Dealer.” 


Standardizing on rugged yellow machines has many 
advantages. Their availability is exceptionally high. They 
work day after day with a minimum of down time and 
maintenance. For example, the exclusive Caterpillar oil 
clutch delivers 2,000 hours without adjustment. Other ad- 
vantages: operator familiarity with one make of machine 
means greater production. And there’s a big plus in one- 


FIND YOUR CATERPILLAR DEALER IN THE || YELLOW PAGES 


One of two D7s: Pulling a rolling chopper, this D7 equipped 
with No. 7A Bulldozer covers 17 to 20 acres a day. Riegel gets 
the same production from its other D7. Riegel also uses its 
D7s, rated at 128 flywheel horsepower, for road construction. 


One of three D4s: Equipped with No. 4A Bulldozers, Riegel’s 
D4s are often employed for light site preparation. Their main 
duty: fire line work. Rated at 63 flywheel horsepower, they're 
also used for clearing right of way, like the D4 shown here. 


stop service, wherever and whenever you need it, from 
your Caterpillar Dealer. From the D4 (63 flywheel HP) to 
the take-charge D9 (320 flywheel HP), there’s a Cat Diesel 
Tractor suited for every phase of site preparation. 


To help you in your selection, Caterpillar has com- 
piled cost analyses of its tractors in a wide range of jobs— 
Stump Treatment; Stump Clearing and Tree Cutting; 
Chaining; Raking and Windrowing; Harrowing; Planting. 
For further information, write Logging Section, Caterpillar 
Tractor Co., or call your nearby Caterpillar Dealer. 


Caterpillar Tractor Co., Peoria, Illinois, U. S. A. 


CATERPILLAR 


Caterpillar and Cat are Registered Trademarks of Caterpillar Tractor Co 
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Dietrich W. Muelder 


SILVICULTURE is one of the central 
disciplines of the science forestry.! 
As such we find it represented at 
each of the world’s forestry schools. 
For what part of the science for- 
estry is silviculture responsible? In 
order for fruitful discussion we 
have to agree on what we mean 
when we say ‘‘Silviculture.’’ The 
subdivision of a science is often less 
a question of subject matter than of 
the leading viewpoints with which 
subjects are dealt. Any  silvicul- 
tural treatment applied to our for- 
est stands also poses a problem for 
almost every other discipline of for- 
estry. Therefore any attempt to 
divide forestry into the different 
disciplines according to subject 
matter is doomed to failure. To me 
all the nice schemes describing 
buildings where this or that dis- 
cipline represents the foundation, 
other ones serve as pillars or walls. 
and another one as roof, seem 
worthless. There are no visible boun- 
daries between the disciplines ; they 


exist by logical subdivisions only. 


Understanding the Scope 


Silviculture as a discipline of 
forestry science deals with all 
known biological and technical as 
pects of all known methods of grow- 
ine trees under forest conditions ; 


and this for any human purpose, be 


THE auTHoR is professor of forestry, 
School of Forestry, University of Cali 
fornia, Berkeles 


In the European tradition the term 
‘science’’ is freely applied to both for 
estry and silviculture. The same usage 
is adopted here for purposes of conven 


‘ 


ience, not to raise the issue of whether 
‘science’? or is the more appro 


priate term. 


How to Make Progress in 
California Silviculture 


it wood production, watershed man- 
agement, or recreation. What these 
possibilities mean under these or 
those economic or managerial con- 
ditions is the concern of other dis- 
ciplines. These disciplines thus 
deal with the same subject matter. 
but from different viewpoints. A 
planting method, for instance, con 
sidered to be too expensive at one 
place might be completely justified 
for urgent eases of erosion control. 
A cutting system, not the very best 
one from the viewpoint of timber 
production, may be chosen because 
of its usefulness for watershed man- 
agement, 

Progress in silviculture as a sei- 
ence depends upon realizing and 
filling with life by research and 
teaching the whole scope of facts 
and problems already recognized, 
and beyond that of all possibilities 
which might be of value in the 
future. In order to avoid being 
out-of-date when his advice is 
asked, the silviculturist has always 
to think and to work ahead of 
present day conditions. How else 
can he be prepared in time for new 
demands? Even under present de- 
mands ten different men will eom- 
ment in ten different wavs on what 
the conditions are and what they 
require or allow. 

We would be much better off to- 
day and it would have been much 
more economical if, for instance, 
many more careful planting experi- 
ments by many more owners had 
been carried on year after vear on 
a small seale; or if in many more 
places lighter cuts had been ap- 
plied under different conditions, 
again on a small seale for compari- 


sons. A tremendous job is ahead 
of us and we have to pay for sins 
of omission in the past. 

An old mistake, which is obvious- 
lv hard to overcome, is to say that 
silviculture as a science deals main- 
lv with ‘‘silvicultural or 
‘cutting methods.’’ How boringly 
can this matter be handled! With- 
out doubt these systems and meth- 
ods are and will always be impor- 
tant even though, perhaps because 
of misapplications the early 
staves of forestry, this importance 
is often overlooked. But what sig- 
nificanee do such systems have in 
restocking brush fields or for huge 
areas of second growth where for 
the next 30 to 50 years not much 
will happen that requires thinking 
in terms of silvicultural svstems? 

Here then is answer one to my 
topic: Overcome deficiencies which 
result from a narrow understand 
ing of what silviculture deals with 
and for what it is responsible 


Responsibilities of the 
Silviculturist 


There is another shortcoming 
Silviculture is often understood as 
a science which sets certain norms 
to be followed in ‘‘eood forestry is 
Some textbooks emanate such an 
attitude. Silviculture is not a mor 
al institution and does not set 
norms. It deals both with solutions 
that might be ealled silviculturalls 
(i.e.. ideal from the stand 
point of perpetuating full produc 
tivity) and with all the problems 
that have arisen in the past and will 
certainly continue to arise in the 
future from certain human prae- 
tices or catastrophes which inevit 
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ably lestroy productivity for a 
more or less long ime. 

Physicians study and give ad- 
vice on how sportsmen can avoid 
breaking their bones; but, they are 
equally competent to set the broken 
bones. The physician’s answer to 
certain diseases is not a moral lee- 
ture but a healing medicine. 

Silviculture as a science deals 
with a continuing chain of ques- 
tions like these: What is the very 
best solution if the primary objec- 
tive is to restore or perpetuate full 
productivity? What is the seeond 
best treatment, or if even this one 
cannot be applied, what is the next 
best? And, if poor practice or a 
catastrophe has destroyed produe- 
tivity completely, what has to be 
done then? Iydraulie engineers 
study what the very best dike is 
just as intensively as what might 
happen and¢what has to be done if 
the dike breaks 

Answer two: For progress, the 
silviculturist has to drop the atti- 
tude that silviculture is a kind of a 
moral institution entitled to dis- 
tribute praise and bad marks. In- 
stead, responsibility has to be taken 
for anything under the sun that 
might come up. 

So much at this place for what 
silviculture as a science deals with. 


Flexible Approach Required 


Next, there is silvieulture as an 
essential part of forestry practice. 
I believe that certain terms such as 
‘‘practice of silvieulture’’ have 
eaused much confusion here and 
abroad. It seems to me we will get 
things straight much more easily 
when we realize that in fact there 
is only one real practice and that 
is forest management practice 

The manager has to consider 
many and often divergent view- 
points. Very important among 
these are those of silviculture, 
which are almost identical with 
those of maintaining, improving, 
or restoring productivity.  Silvi- 
culture furnishes knowledge and 
advice of relative value only. From 
the viewpoint of silviculture, fill- 
in planting and cleaning here or a 
removal cut there may be desirable 
right now. However, it might not 


fit into the overall managerial task. 
Envisage a manager, a good and 
conscientious silviculturist himself, 
who realizes the urgent need for 
some release cuttings in a period 
of very poor market conditions. 
Under such circumstances it is 
often good forestry practice not to 
eut in spite of resultant silvicultur- 
al disadvantages. 

At this point questions of prior- 
ity, involving very difficult silvi- 
cultural and managerial problems, 
come up. It is easy to say this or 
that should be done. However. the 
question of what the consequences 
are if this or that is omitted com- 
pletely, postponed, or done less in- 
tensively is often very hard to an- 
swer, and more than anything else 
serves to disclose the weakness of 
our silvicultural knowledge. 

One might say that this difficulty 
applies only to the early stages of 
development of forest management. 
Later on everything necessary 
would be done at the ideal time and 
with the ideal intensity — ideal 
from the silviculturist’s viewpoint. 
T urge you not to believe this argu- 
ment. This never will happen and 
has not happened even in the 
framework of the most intensive 
fore’try. Weather conditions, cone 
crops, the insect and disease situa- 
tion, and many other physical and 
biological things keep changing all 
the time, as do market conditions 
and conditions of employment and 
with them the task of forest man- 
agement in general and the relative 
priority of management measures. 

Answer three: It is impossible to 
train and to educate foresters suffi- 
ciently for the everyday require- 
ments of forest management if we 
do not realize that there is no place 
in the field for an independent sil- 
vicultural practice. Rather there 
is an urgent need for very flexible 
silvicultural approaches to man- 
agerial needs, and—of course—vice 


versa, 


Application of Available 
Knowledge 


This might be the place to point 
out that silviculturists are not the 
only ones who sometimes behave 
poorly. Tmagine a manager who in 
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times when the market is down 
takes the reasonable stand that no 
money is available for silvicultural 
treatments, but who is even less 
ready to spend money in times of 
a good market because of the won- 
derful opportunity for making a 
lot of money. Whenever somebody 
explains the close connection be- 
tween lumber market and silvicul- 
tural investments, nod consent first 
and then ask very politely for com- 
ments on his silvicultural invest- 
ments during periods of good mar- 
ket conditions. There is a strong 
belief that better market condi- 
tions automatically improve for- 
estry. They can just as well lead, 
and have led, to even more de- 
struction if one is not ready tech- 
nically, politically, or even morally 
for such conditions. 

What we call silviculture then is 
either a certain discipline of the 
science forestry or a complex of 
knowledge and viewpoints to he 
used in forest management prac- 
tice. To see silviculture this way is 
not to weaken it. Rather, it is the 
only way both (1) to strengthen 
silviculture as a science and (2) 
to secure the coherence of all its 
parts, which is increasingly jeop- 
ardized by claims of new fields. 

That there are never independ- 
ent silvicultural conclusions, and 
that silviculture cannot be prac- 
ticed for itself does not mean that 
the silvieulturist should not express 
what certain practices mean for 
the perpetuation of productivity. 
Some practices, also called ‘‘for- 
estry,’’ have nothing to do with 
what forestry is according to the 
SAF definition: ‘‘The scientific 
management of forests for the con- 
tinuous production of goods and 
serviees.’’ By definition there is 
no forestry without silviculture. 
Rather than to state that more sil- 
viculture is needed in forestry we 
should say that certain practices 
are not forestry at all. 

Progress in silvieulture ean mean 
two very different things: First, 
progress by better use of the avail- 
able silvicultural knowledge in for- 
est management practice. This re- 
quires well trained and experienced 
field foresters. Second, progress by 
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research in the discipline silvieul- 
ture. 

As far as the application of avail- 
able silvicultural knowledge is con- 
cerned we are dealing to a consid- 
erable extent with the competence 
of economies, management, and 
policy. The silviculturist cannot 
contribute much more than to make 
it clear time and again what will 
happen if such knowledge is not 
applied or, more simply, if we are 
not ready to learn from experience. 
To a considerable extent, whether 
or not a forest manager is in the 
position to apply what he himself 
knows would maintain, improve, or 
restore productivity is not a ques- 
tion of more silvicultural research, 

When the same forest owner or 
manager, who in other fields of his 
business is absolutely up-to-date, 
suddenly starts a big planting job, 
inexperienced himself and with a 
crew of untrained people, then lack 
of relevant silvicultural knowledge 
or research is not responsible for 
failure, but lack of common sense. 
A similar statement can be made 
for certain eutting and logging 
practices that often destroy produe- 
tivity for decades. Does it really 
depend upon more research to con- 
vince people that in many eases 
lighter euts are urgently indicated 
and that the manager should pre- 
fer to allocate more money for bet- 
ter—silviculturally better—logging 
practices than spend money for 
anything else? T may quote a well 
known American forester: ‘‘ Apart 
from fire protection the importance 
of reducing logging damage to a 
minimum transcends all else.’ 

Like anyone else, a scientist is 
pleased when he is told how much 
he is needed or how much progress 
depends upon his work. However, 
no silvieulturist, ecologist, geneti- 
cist, or soils man in California ean 
honestly say that current silvieul- 
tural progress depends first of all 
upon his research. He should do 
evervthing to avoid taking this 
stand since it blurs the responsibil- 
itv and nourishes an attitude on 
the side of the managers or owners 
that it is not their turn. Tt ts their 
turn. 

Architeets or engineers do not 


tell people: ‘‘Don’t build a house 
or a ship or a highway right now 
for we will find ways to do it much 
better in twenty or fifty years.’’ 
Each generation has to make the 
best of its own knowledge. The 
main trouble in silviculture is that 
financially each generation can get 
along without it much more profit- 
ably than with it. 

Here, my fourth answer: The 
forest owners or managers have to 
face the fact that enough knowl- 
edge is available to improve eondi- 
tions a great deal without calling 
for more research. 


Focus on Urgent Needs 


All this does not mean, however, 
that there is not a tremendous job 
ahead to find out more possibilities 
and to develop more dependable, 
better, easier, and perhaps cheaper 
treatments. At this point a glance 
at my friends working here and 
abroad in ecology, genetics, soils, 
and other fields closely related to 
silviculture is needed. We some- 
times find a strong belief that there 
is an almost automatie connection 
between progress in those fields and 
in silvieulture; the more research 
and knowledge in those fields the 
more progress could be made si- 
multaneously in silvieulture by just 
applving that knowledge. 

IT will comment on this opinion 
by comparing forest ecology and 
silviculture. These fields work to a 
considerable extent with the same 
subject matter namely forest 
stands—but from viewpoints that 
are extremely different. The ecol- 
ogist looks into things with the neu- 
tral question: How are they and 
why are they the way they are? 
The silvieulturist’s concern is to 
find out how forest stands ean be 
treated to advance human purposes. 
Thus basie and very important dif- 
ferences between these two fields 
become visible, comparable for in- 
stance to those between anthropol- 
ogy and medicine or zoology and 
animal husbandry. The different 
fields can stimulate each other tre- 
mendously. However, to what ex- 
tent they do this depends, especial- 
ly in forestry, largely upon special 
efforts of the representatives of 


these fields to focus their work on 
certain urgent problems. 

It seems to me that so far the 
steady repetition of the well known, 
easy going definition ‘‘Silvieulture 
is applied Ecology’’ has veiled the 
real connections rather than made 
them apparent. Ecology is one of 
the fields that can furnish very 
valuable knowledge to the science 
silviculture, which is coneerned 
with the possibilities of treating 
forest stands to meet human needs. 

Answer five: We all have to keep 
in mind that special efforts are 
needed to foeus our work on the 
most urgent needs and to combine 
our efforts and knowledge. This 
does not work automatically nor as 
easily as, for instance, the defini- 
tion quoted above might indicate. 


The Concern of All Foresters 


The most dangerous cliff on the 
track toward progress is the belief 
found on the side of the practition- 
ers as well as the men working in 
experiment stations and forestry 
schools that research is exclusively 
a matter of workers especially em- 
ploved for this purpose. If this 
were true we would not need so 
many forestry schools, since we 
would not need so many academi- 
cally trained foresters. 

It is a facet recognized through- 
out the world that university 
trained foresters are needed because 
the task of forestry requires a con- 
tinuous scientific approach, not the 
least by the foresters on the 
ground. To me the idea is nothing 
but grotesque that the few men who 
in California work full time in sil- 
vicultural or managerial research, 
including those working in related 
fields, could cover this field suffi- 
ciently and provide recipes for 
treating the stands properly under 
the almost discouraging variety of 
conditions. These few cannot now 
and they never will be able to in 
the future. Whoever agrees on this 
must agree that a big job of re- 
search has to be done by the for- 
esters in the field, exactly as is done 
by engineers, physicians, and oth- 
ers in their professions. 

Here are some examples of what 
I have in mind: There is so much 
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talk about survival. Who can judge 
better what might be responsible 
for good or poor survival than the 
man who has the responsibility on 
the ground? To find out, one must 
be well acquainted with what pre- 
ceded the planting job and how it 
was done and must watch the seed 
lings closely throughout each vear, 
after Then it usually 


significance 


vear year 


becomes obvious what 
the different 


econdit ion of the 


factors have, such as 
planting stock, 
technique, site, 


better 


planting, 
ana Who 


where and in what pattern natura! 


time of 
weather knows 
reproduction comes in and how if 
behaves on different sites under dif 
than the 
better 


degrees of shade 
Who 
extent 


ferent 
field 


how 


forester? knows 
loveing 


avoided than the 
the terrain, 


and to what 


damage can be 


forester who knows 


marks the trees. and organizes and 
supervives the logging operation? 
nucleus for 
the 


broadly 


There is no better 
forestrv than 
and skill of 


locally 


progress in 
knowledge 
trained and experienced 
foresters 


We hear 
detrimental the 


much complaint about 
fast 
of foresters is for public relations 
I «do not that the 
fast transfer is 


how transfer 


believe this is 
mam The 
much more detrimental silvicultur 


point 
ally. Things in the field are not as 
easy as many people seem to think 
What has been accomplished silvi 
culturally is usually not very ob 
Verv often it is the less ob 
vious the better it 
Nothing is more disappointing to 
a field forester than when his super- 
iors do not realize his silvicultural 


vious 


has been done. 


difficulties, efforts, and accomplish- 
ments 

In forestry it takes long vears of 
untiring efforts consisting of most 


careful observations, note taking, 


comparisons, and reasoning before 
local experience can become fruit- 
ful knowledge. Any silvicultural 
treatment applied in the normal 
run of forest management must 
serve simultaneously as an experi- 
ment to be followed up year after 
vear. These are the reasons why 


university trained foresters are 


needed. And this properly done is 


research; it has all the character- 
istics which research has by defini- 
tion. is contemptu- 
ously called ‘‘ just empiric.”” Well, 
we are always quite busy in screen- 


Sometimes it 


ine things with words. This is one 
of our main weaknesses. The most 
important presupposition for re- 
search is intellectual integrity. It 
does not matter by whom or where 
it is used to increase our knowledge 
and to solve our problems 

I dare predict that the ways and 
means by which progress has been 
made in the field of agriculture, 
and will be made in the future, will 
be our ways and means to a ver) 
limited Our treat- 


ments 


extent only. 


themselves will always be 


rather rough ones if we compare 
them with horticultural and agri- 
eultural treatments. However, it is 
a superficial judgment to assume 
thes are therefore easier to study 
and to apply. The hiehest level we 
can reach is to be able to aecom- 
plish everything just by cutting 
trees; however, great delicacy and 


refinement comes in because we 
have to do the rough things at the 
right place, at the right time. in 
the right amount, and in the right 
To find out 
right and why requires research for 


which the field needs to be our lab 


combination. what is 


oratory. 

Answer sir: We have to be much 
more aware of the difficulties the 
field foresters have to deal with and 
have to give more credit to those 
who handle the silvicultural 
of forest management suecessfully. 


part 


Anv practicing forester should feel 
obliged to contribute to the knowl- 
edge of our profession and should 
not expect other people to do the 
main thinking on his problems. His 
permanent and close contact with 
the forest stands provides him with 
opportunities other people do not 
have. 

Many foresters probably will re- 
do not 
have enough possibilities of mak 


ply to this by saying: 


ing the observations needed because 
the treatments applied in our for- 
ests are—due to whatever reasons 

too far from furnishing worth- 
while study objects.’’ This is true 
to a considerable extent. 


JOURNAL OF FORESTRY 


Small Scale Experiments Needed 


I come here to the most impor- 
tant point IT would make. I can 
both understand and appreciate the 
attitude of owners and forest man- 
agers who hesitate to apply on an 
operational scale treatments the 
suitability or profitability of which 
sufficiently 


have not vet been 


proved. It seems to me, however, 
that there is frequently a discrep- 
aney between what is done for prog- 
ress in the plants and what in the 
forests. In the plants are main- 


tained departments for develop 
ment and experimentation to ra 
tionalize the work and improve the 
products. Very, Vers seldom will 
you find comparable efforts in the 
forest. 

Why not use one percent of a 
forest holding as a department for 
development, where — treatments 
may be applied that are far enough 

recom, 
In addi- 


tion to releasing this one percent 


advanced to be urgently 


mended by the foresters. 


for well known progressive treat 


ments, each forester should be 


given some space for really new 
developments. 

In the past some substantial ef- 
California in 
large 


forts made in 
planting trees on a 
Their frequent failure is 
known. Some of these efforts rep- 
resent just the opposite of what I 


were 
scale, 


well 


am recommending. For successful 
planting and direct seeding many 
small things have to be considered. 
Experience is needed great 
This is not identical 
high cost. Men who know the job 


can do it relatively cheaply if they 


care. with 


are allowed to build up a working 
system and a good crew, to get 
seedlings of their own choice, and 
to be flexible enough that they can 
adapt their work to the conditions 
of the season and the site. 

Any forester who wants to do 
this should be allowed to grow his 
own stock on a small seale and to 
eo ahead continuously with some 
planting and seeding. He should 
be allowed to do many other things, 
This is the 
This is fur- 


again on a small scale. 
best way for progress. 
thermore the only way to keep the 
forester’s professional attitude in 
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shape, to improve his knowledge 
and skill, and thus to make him 
ready for the task ahead. How ean 
an engineer or a physician be ex- 
pected to remain an engineer or a 
physician or to improve his knowl- 
edge without being allowed to ap- 
ply it at least on a small scale? I 
think we all agree that our skill to 
grow trees has not caught up with 
our skill to cut and utilize them. 

Answer seven: By realizing that 
silvicultural progress requires in- 
tensive field work and therefore by 
giving foresters the opportunity to 
apply and increase their knowledge 
and skill by different kinds of small 
scale experimental treatments of 
forest stands. 


Evaluation of Logging History 


It seems to me that on the side of 
the foresters, too, a certain change 
in attitude would be very helpful. 
Iam thinking of two different mat- 
ters. The first one is this: I may 
be mistaken, but have the impres- 
that 


opportunities are being overlooked 


sion to a considerable extent 
which lie in the evaluation of a log- 
ging history of a hundred years. 
The less foresters of an active tem- 
perament are allowed to do what 
they think future productivity of 
the land requires, the more they are 
inclined to set up study ‘‘plots.”’ 
Here, then, they get the satisfae- 
tion of having at 
under close observation or to dream 
Nothing is with 
dreams. Any man 
needs dreams to keep his attitude 
in shape. All over the world good 
forestry has been the materializa- 


least something 


about. wrong 


professional 


tion of dreams of progressive for- 
esters. 

However, let us check to see if 
more of our plot work ought to be 
focused on the evaluation of what 
happened in the past rather than 
on future development. The in- 
terpretation of what has happened 
in the run of a hundred vears of 
logging can very likely quite rapid- 
ly provide much useful knowledge. 
And here again the forester should 
not wait for other people to do 
this on the property for which he 


is responsible As opposed to the 
evaluation of the past, plots focused 


on future development may take a 
very long time before they can 
furnish useful knowledge. The 
number of such plots has to be 
limited because of the heavy and 
long term work load involved. The 
applicability of the 
gained may therefore be very lim- 
ited. 


knowledge 


Answer cight: By using for sys- 
tematic evaluation the multitude of 
possibilities which have been fur 
nished by a hundred vears of log- 
ving in California. We are dealing 
with accumulated material which 
by analysis and interpretation can 
furnish, relatively rapidly, a sub- 
useful know! 


stantial amount of 


edge. 


Old Growth and Silviculture 


The second needed change in for 
esters’ outlook is a certain attitude 
old 
sume, is at least partly due to the 
tax and to efforts of the 
man responsible for the engineer- 


towards erowth which, as- 


sVvstem 


ing part of the logging operation to 
in silvicultural 
that 
silviculturally interested and con- 
with 
(whatever their cause 
this 


avoid involvement 


considerations. To the extent 
scious foresters are dealing 
conditions 
where they cannot influence 
attitude and the resultant destrue- 
tive procedures, T will not argue. 
Nobody can do more than to make 
his points honestly clear according 
to the standard of his profession. 


However, it seems to me that 
there are not a few foresters who 
agree that cutting and starting out 
again to grow a new 
more or less empty field is general- 
ly the right thing to do. This model 


is certainly the easiest one to work 


crop On oa 


with in textbooks on economies. 
It is neither the only one nor al- 
ways the best one. As far as Cali- 
fornia is concerned it seems to me 
that 


region 


it is for large areas of this 
the destructive ap- 
proach thinkable. 


most 


This thinking in terms of stand 
rotation and new starts makes us 
overlook the mouldability of what 
we have on the ground and nour- 
ishes an attitude toward old growth 
management by which we may miss 
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highly valuable opportunities. 1 
am definitely opposed to the opin- 
ion that growth manage- 


ment will be much more interesting 


second 


than old growth management, as | 
have been told repeatedly. I may 
quote G, A, Pearson: ‘‘It is gen- 
erally agreed that silviculture be- 
with the first eutting, but 
those who would post- 
aggressive silvicultural 
until all the old timber 
has been harvested. Really it should 
begin in the virgin stand.’’ 

If | 


system 


gins 
there 
pone an 


program 


the tax 
I would remove all regula 
that 

vive 


had to decide on 


tions foster heavy cuts and 
would substantial tax 
light 
practice sufficiently focused on fu- 
ture productivity. If T right 
that the tax system induces heavy 


cuts 


pre 


miums for cuts and logeing 


because one must remove at 
further 
that 


this is one of the two most serious 


least 70 pereent to avoid 


timber tax, then IT must say 
obstacles to progress in California 
silviculture. (The other one, [T am 
afraid, is deer damage. 

the 


opportunities of maintaining pro 


Answer nine: By realizing 


and 


ductivity through light cuts 
careful old 


such 


loggive in growth 


stands which allow proce 
dures, and by emphasizing oppor 
tunities in whatever direction such 
emphasis might help us accomplish 


better management of old growth. 


Practitioner-Scientist 
Cooperation 


For answer ten, the last answer 
to my topie, [| will combine what 
I have said about the very limited 
possibilities of the few men work- 
ing full time on research in silvi 
culture, forest management, and 
closely related fields on one hand 
and the possibilities and obligations 
as T see them of the forest owners 
their the 
If these two groups can work to 
gether in the future with the at 
titude silviculture I 
tried to point up, then T daresay 
fast 
culture is guaranteed. 


and foresters on other. 


toward have 


progress in California  silvi- 
that the co 
practitioners 


Let us not forget 


operation — between 


> 
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if 

a 
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and scientists so often demanded 
does not work automatically either. 
It requires a special attitude as 
well as strong efforts by both sides 
to make it work. In this respect, 
too, very promising nuclei exist in 
California but the basis is not broad 
enough by far. If we are not very 
watchful the efforts for cooperation 
may turn out so that the main in- 
terest is focused on a few widely 
advertised projects and that the 
bulk of the practitioners will ex- 


pect ‘‘the answers’’ to come from 


there. Who guarantees that they 
will get the answers or the right 
ones? 


If things go that way, such pro- 
paralyzing 
effect. 
much broader 

forest 
forester 


might have a 


jects 


rather than a stimulating 
What 


basis 


we need is a 
Principally, any 


owner professional 
concerned with the management of 


forests has to join this cooperation. 


A.I.W.E. Conducting Membership 
Requirements Survey 


The membership committee of the 
American Institute of Wood Engineer- 
ing is conducting a survey of forestry 
school officials and of its members, as 
an aid in establishing membership re- 
quirements for the professional society. 
This 
tant 
membership requirements in a profes- 


activity is considered an impor- 


function of the new society, for 


sional society serve to define the pro- 
fession which that society represents. 

For some years forestry school offi- 
cials have been wrestling with the prob 
lem of gaining agreement on, and 
standardizing eurricula in wood or for- 
est products technology, utilization, or 
engineering. As a first step in its sur- 
vey the committee studied the catalogs 
of those schools that offer professional 
training in this field. They found no 
well defined, consistent pattern among 


the various schools. 


Their first step should be to get 
busy with their own problems. No 
better contribution to cooperation 
exists. From the very moment 
when the owners can make up their 
minds to release the small working 
space their foresters need in order 
to remain foresters and to improve 
their knowledge to the benefit of 
their employers we ean date a new 
age of California silviculture. 

Then, too, and only then, we will 
have a sound basis for broad co- 
operation between everyone inter- 
ested in silviculture, because we 
then will not be confined any 
longer to talking about what could 
be done and should be done. We 
then can demonstrate and discuss 
many different things which really 
have been done under the wide 
variety of California conditions, 
and that under the full control of 
foresters. 

This will multiply the efficiency 


From this study, however, it was 
possible to set up a skeleton of study 
areas that are 
good “wood tech” education. The basie 
sciences that underly the professional 
education can be classified as biological 


considered basie to a 


studies of wood, physical and chemical 
studies of wood, and wood engineering. 
In the applied area, graduates are ex- 
pected to have a knowledge of wood 
processing and the wood using indus- 
tries, and a limited background in for- 
estry. 

The committee proposes that A.I.W.E. 
set up minimum basie eredit hour re- 
quirements in each major study area. 
A total of 32 semester hours of special- 
ized course material is suggested as the 
minimum required of a graduate with 
a bachelor’s degree. It further pro- 
poses that a 10-year transition period 
he provided, during which certain sub- 
stitutions in course material are to be 
permitted. This provision is ineluded 
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of those who are employed for re- 
search and teaching because of the 
availability of many differently 
treated stands for scientific evalua- 
tion and demonstration. Instead of 
the endless chain of misunderstand- 
ing due to the lack of well con- 
trolled treatments of forest stands 
we can start out from a sound 
basis and the practitioner will be 
in a much better position to eval- 
uate the scientist’s comments criti- 
cally. This in turn is educational 
for the scientist. 

Indeed, the practicing forester 
should be eager to get other pro- 
fessional foresters’ criticism al- 
though the scientist needs this even 
more. This is true in forestry prob- 
ably more than in any other field 
because of the extremely difficult 
process of arriving from the neu- 
tral knowledge of the basic fields 
at the specific knowledge required 
for forest management. 


to permit time for modification of ecur- 
ricula to meet the standard pattern. 

The proposal further permits sub- 
stitution of experience for education 
in some of the more applied subjects, 
and for the establishment of a junior 
grade of membership for students and 
others who have not yet gained full 
membership status. 

To date A.I.W.E. has been accept- 
ing into membership graduates, with a 
bachelor’s or higher degree, of wood 
technology or utilization curricula, or 
men who have qualified for membership 
on the basis of experience. 

The results of the survey will be re- 
ported at the national meeting of 
A.I.W.E., to be held on June 28, 1959, 
Francisco in connection with 
the Forest 


in San 
the national meeting of 
Products Research Society. 

The membership committee of A.I. 
W.E. consists of A. F. Muschler, R. L. 


Youngs, and H. O. Fleischer, chairman. 
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Road and Slope Characteristics Affecting 


Sediment Movement from Logging Roads 


Harold F. Haupt! 


LOGGING ROADS ARE frequently a 
source of damaging runoff and 
sediment, especially on steep slop- 
ing forest lands. Although adequate 
facilities, such as cross ditches, 
dips, and outsloping, can be in- 
stalled to protect the road surface, 
the concentrated runoff (from the 
road surface) commonly causes se- 
rious erosion of the fill or the em- 
bankment slope. Unless this runoff 
is controlled downslope, it may 
carry excessive quantities of sedi- 
ment into channels or erode and 
otherwise damage other roads trav- 
ersing the same slope. The acute- 
ness of this problem is greatest the 
first few vears after road construc- 
tion while embankments are still 
loose and bare of vegetation. 
Natural or artificial revegeta- 
tion of the roadway eventually pro- 
vides some degree of erosion con- 
trol as the plant cover thickens, 
but at best, revegetation does not 
eliminate the need for controlling 
concentrated runoff. Two imme- 


THE AUTHOR is a forester on the staff of 
the Intermountain Forest and Range Ex 
periment Station, Forest Service, U. 8. 
Department of Agriculture, Ogden, Utah. 


The author is grateful to Dr. D. W. 
Lyneh for generous guidance with the 
statistical analvses and to W. J. Kidd 


and D. W. Thorud for assistance in col 
| analyzing field data. 


Fig. 1. Excessive deposition of fill slope 


eral stream channel. 


material in an ephem 


diate means of solving this road 
drainage problem are available. 
One is to install open culverts, wa- 
ter-drop structures, paving, and 
diversion trenches to carry water 
away safely to protected areas. This 
measure IS expensive considering 
the great amount of roadway to be 
expected on a logging area and the 
large number of control installa- 
tions needed, Another solution is 
to reduce runoff from road surface 
and then have enough natural slope 
distance below the road embank- 
ment over which the surface runoff 
and erosion may be dissipated be- 
fore reaching lower roads or chan- 
nels. 

This article reports a study de- 
signed to determine the length of 
slope required to dissipate this 
drainage from logging roads situ- 
ated on steeply sloping evranitic 
soils in southwestern Idaho. This 
type of terrain is characteristic of 
many ponderosa pine lands in the 
West. The area selected for study 
is located within the Little Owl 
Creek watershed of the Boise River 
basin and was logged in 1955, In 
1956 it was covered by an unusual 
lv heavy snowpack, and a_ hard 


"Haupt, H. F. Soils bared on ponderosa 
pine lands (in preparation 


slope characteristies 


distanee; Ru 
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spring rain fell while the soil man- 
tle was still wet from the melted 
snow.” Seepage from the heavy 
snowmelt concentrated on the road- 
ways. Wherever it was diverted, 
it carved gullies in the fill slopes 
and deposited granitic material at 
ereat distances below the road and 
in stream channels (Fig. 1). The 
rapid runoff from the gullies en- 
larged by the spring rainstorm ex- 
tended the earlier sediment flows 
further downslope. If additional 
storms were to occur prior to the 
healing of these gullies on the fill 
slopes, more sediment would be 
produced and would lead to even 
further extensions of sediment 
flows. Evidence at hand strongly 
indicates that such a situation is 
likely to occur infrequently. For 
this reason, this paper reports sedi- 
ment movement representing the 
maximum that would occur under 
climatic conditions just short of a 
catastrophe. 


Plan of Study 


The distance sediment flows from 


Forest Service, Climatological 
records, 1955-56, Boise Research Center 
(unpublished . See also U. S. Weather 
Bureau, Climatological data 1955, Idaho 


See, 11:141; 12:155; and U. S. Weather 
jureau, Climatological data 1956, Idaho 
See. 1:1; 2:15; 3:29; and 4:41 


Fig. 2. Schematie view of sediment flow distance and road and 
under investigation. Sfd—sediment flow 
Road width; Rg—road gradient ; Cdi-—cross diteh 
interval; Esl—embankment slope length (aetual); Reh—road 
cut height (vertical 


Lssg—lower side slope gradient, 
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a road embankment downward and 
onto the intervening area (** protec 
tive’’ strip) between the road and 
stream was assumed to depend on 
three major factors: the amount 
and velocity of road surface runoff 
the volume of sediment material 
available, and downslope resistance 
to sediment movement. The study 
was confined to 75 sections of new 
haul road “ put-to bed’’ in the fall 
of 1955, in accordance with the 
standard pract ives of cross ditching 
and removing temporary culverts 

A road section was chosen for 
this study if (a) it represented an 
interval of road between effective 
eross ditches; (b) it was not affect 
ed by runoff, ie.. runoff 
from intersecting skidtrails or side 
draws; (¢) its eross diteh drain 
ave discharge caused a measurable 
movement of sediment downslope. 
had not been trapped in a 
slough erevice on the road embank 
ment; and (d) this sediment move 
ment dissipated before reaching a 
channel or downslope road. 

In selecting variables thought to 
be related to the causes ot sediment 
movement downslope, road width, 
interval, road eut 
height, road gradient, embankment 


Cross diteh 


slope length, slope obstruction in 
dex, and lower side slope gradient 
were chosen for study. Soil phys 
ical characteristics such as perme 
ability and texture were not chosen 
because they are not readily sus- 
ceptible to control or to considera- 
tion by a road planner. 

The way in which these seven 
variables are believed to influence 
amount and velocity of runoff, sedi 
ment availability, and the ease of 
sediment movement downslope is 


shown below : 


Amount and velocity of runoff 


Sediment availability 
Ease of movement downslope 


Road width, cross ditch interval, 
and road cut height commonly de- 
limit the total ground surface with- 
ina study section capable of receiv- 
ing, concentrating, and discharg- 
ing precipitation falling thereon or 


seepage flow emanating from the 


road cut bank. Road gradient in- 
fluences the velocity of runoff from 
the road surface. An increase in 
runoff velocity causes a greatly in- 
creased cutting and transporting 
power that is especially severe in 
loose embankment material, Accom- 
panyving this inerease in sediment 
dislodgment would be greater op 
portunity for downslope sediment 
movement. Embankment slope was 
chosen because earlier observations 
had shown that the road fill was a 
major source of downslope sedi- 
ment. This characteristic, there- 
fore, was expected to indicate the 
volume of potentially available 
sediment. When sediment is moved 
downward from either the road 
surface or an embankment slope, 
two other factors were believed to 
influence its dissipation: slope ob- 
struction index, and lower side 
slope gradient. The slope obstruc 
tion index, a ealeulated value. is 
explained in detail in the follow- 
ing section. Lower side slope gradi 
ent is similar to the road gradient 
in its influence on velocity and 
distance of sediment movement be- 
low the embankment slope. 


Measurements 


Sediment flow distance down- 
slope and six other road and slope 
characteristics (Fig. 2) were mea- 
sured and recorded for this study 
The distance of sediment flow was 
measured from the toe of an em- 
bankment slope to the furthest 
point downslope and recorded to 
the nearest foot. Measurements of 
the road cut height, embankment 
slope length, cross ditch interval, 
and road width were also recorded 
to the nearest foot. Gradients of 


[ width (Ru 
Cross diteh interval (Cdi 
Road cut height (Reh 
Road gradient (Raq) 


Embankment slope length (Esl 
Slope obstruction index (Soi) 
| Lower side slope gradient (Lssq 
the road surface and of the lower 
side slope were measured with an 
Abney level and recorded to the 
hearest percent. 

Slope obstruction index (NSo/) is 
a calculated value. To derive Soi, 
a rating seale was devised to quan- 
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tify the slope retardants. Each ma- 
jor obstruction that actually caused 
some retardation of flow was given 
a numerical rating of 1. These ob- 
structions included standing trees, 
down snags, logging slash and fall- 
en branches greater than 3 inches 
in diameter, rock outcrops, clumps 
of brush higher than 2 feet, tree 
stumps, hummocks, and natural de- 
pressions. If the interspace ground 
cover consisted of grass or grasslike 
plants commonly found under 
parklike stands of ponderosa pine 
on southerly exposures, an addi- 
tional value of 1 was added to the 
sum of the retardants. A value of 
2 was added if the interspace cover 
consisted of soft low brush not more 
than 2 feet high. Values for the 
surface retardants were totaled and 
divided into the sediment flow dis- 
tance to give the slope obstruction 
index (Fig. 3). Thus, a large Sor 
indicates that slope obstructions 
either are lacking or are spaced far 
apart. 

The ranges of values obtained 
for each variable, and their arith- 
metic means are summarized in 
Table 1. Of the variables evaluated, 
only sediment flow distance and 
the slope obstruction index have a 
distribution of values 
Nfd values 


skewed 
around the mean. 
ranged from 3 to 369 feet, althoueh 
all but 9 values were less than 120 
feet. Similarly, the range of Sor 
values varied from 1 to 106, while 
all but 4 of these values were less 
than 36. Few NSfd’s longer than 
120 feet were measured in the 
study area because roads were close 
to one another or because stream 
channels intercepted or otherwise 
obscured longer distances. 


Characteristics Affecting 
Sediment Movement 


To relate sediment flow distance 
to road and slope characteristics 
considered in this study, a multiple 
regression equation was set up in 
which six characteristics singly. 
six in combination, and two raised 
to an exponent were tested. The 
equation is: 

Nfd boa + b, (Sot) + bs (Cadi 
+ be (Esl + by (Ry + h- 
(Lssqg) be (Rw) + bz (Cdi 
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Sfd = 100 feet 


Slope obstructions: 
ist - a down snag 
2nd - a grassy slope 
3rd - down enag 
Sei - 
No. of ob- 
structions 


Sei 100 = 33 


3 
ti FIG. : View of a sediment flow distance showing how slope obstructions were identified and used to derive the slope obstruetion 


index 


# Rg) + by (Rw + Cdi) + by (Esl Sartz* for a northern hardwood slope gradient was the key in de- 
Lssg Reh) + by (Cdi?) + by, forest. They concluded that down-  terminine the distance sediment 
Kg ‘Trimble, G. R., and R. Sartz, 1957, moved from roads without testing 
4, Solutien of this equation by the How far from a stream should a logging the influence of other character- 
of road be located? Jour, Forestry 55: 339 
method OF least squares using data 44) IStics. 
af from 75 road sections gives sedi- 
ment flow distance in feet. The Taste 1.—SumMary or MeasureMENTS OF Roap AND SLopr 
slope obstruction index is the char- 
i acteristic most highly related to Runge of measurements 
sediment flow distance; it is fol- a 100 Approx Arithmetic 
Variable pereent O7 percent menu 
lowed in order by eross ditch in- 
terval Road width (feet 12-27 14-18 165 
erval squared, embankme nt s op Cross ditch interval (feet) 51-192 84-153 1o8.1 
leneth, and the product of cross Road cut height (feet) 1-9 46 5.3 
! dit h interval and road eradie nt. Embankment slope length (feet 1-32 6-18 12.2 
¢ Contribution of each of the varia- Slope obstruetion index 1-106 3-24 13.8 
{ bles is shown in Table 2 Lower side slope gradient (percent 11-73 10-59 $5.6 
Sediment flow distance (feet 5-309 9-117 63.2 
The importance of these four 
variables can be explained, in part, 
by what is known of the hvdraulics TABLE 2.—-ANALYSIS OF VARIANCE SHOWING THE CONTRIBUTION OF EACH oF THE 
EQUATION VARIABLES IN RELATION TO SEDIMENT FLOW DISTANCE 
; of erosion and mechanies of con- 
| trol The high positive relationship of 
i of the slope obstruction index = is Source of variation freedom squares square P-value 
explained by the marked effect that Regression constant, bo l 299,065 POO 063 132.3 
numbers, kinds, and spacing of Added effeet of Soi l 120,681 129,681 O74" 
: d effee Cdi' l 77,624 77,624 34.3 
urface obstructions have slow- Added effeet of C he , 
in sl Added effect of Esl 26,485 11.77 
ing the flow of sediment. Lower Added effect of Cdi- Rg 17,792 17,792 7.9 
side slope gradient was not signifi- Added effeet of Rg l 6,163 6,165 af 
: Added effeet of Rg’ ] 3,076 3.076 1.4 
cant as a control over sediment Added effeet of Lssq 4 4 
movement, contrary to expecta- Added effeet of Esl- Lsasq + Rch l 400 409 
tions. This is attributed to the dis- Added effeet of Rw - Cai 
Added effeet of Cdi l 5 5 
ruptive influence of the obstrue- Added of Bu 4 
tions already mentioned in connec- — Residuals 63 142,434 261 
tion with the slope obstruction in- Total 75 703,158 
dex. Had obstructions other than — Regression constant, bo 1 299.063 299,063 137.0*" j 
grass or low brush not been pres- Added effect of Sot 129,681 129,681 99.5 
Added effect of 77,624 77,624 35.6** 
ent, the gradient factor might Added effeet of Esl 26,485 26,485 12.2°* 
have shown significance. The lack Added effeet of Cdi- Rg l 17,792 17,792 g.3°* 
of significance of downslope eradi- Residual 152,513 
ent in this study iS contrary to re- Total 75 703,158 


sults reported by Trimble and **Signifieant beyond the 1 percent level. 
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Second in descending order of 
importance is cross ditch interval 
squared; it indicates that an in 


crease in Sfd is not a straight line 


relationship with cross ditch inter- 


val; it becomes increasingly greater 


as the interval is lengthened 
Table 2); this indicates the supe- 
riority of this variable over others 
as an index of road surface area 
The range in road width values was 
probably too narrow to provide a 
complementary relationship when 
multiplied by the ‘‘length’’ dimen- 
sion 

Cross ditch interval value mul- 
tiplied by road gradient reflects 
significantly the combined influ 
ence of volume and velocity of run 
off on the eroding power of a di 
verted discharge. This combination 
is only slightly superior to Rg 
tested separately (Table 2 

The statistical importance of em 
bankment slope length substan- 
tiates the assumption made in the 
beginning that the road fill is a 
major souree of sediment that 
moves downslope llowever, the 
lack of stronger statistical signifi 
cance suggests existence of other 
sources of sediment. For example, 
occasional road surface discharges 
remove material from the embank 
ment slope and still POSSESS sufficient 
energy to erode a thinly grassed 
slope and make it an additional 
source of sediment. Note the gullies 
on the protective strip in Figure 
1. Contrary to what might be ex 
pected, hardpacked road) surfaces 
contributed only a minor amount 
of sediment as evidenced by very 


lit t le \ isible erosion 


Development of the Estimating 
Equation 

The average relation of sediment 

flow distance to the four dominant 

road and slope characteristics is 


shown by the regression equation 
1.2871 Soi + .0030 (Cdr? 
Esl + O468 (Cdi- Ra 


66.2395 
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MEASURED SEDIMENT FLOW DISTANCE (FEET) 


Fig. 4 Relation of computed sediment 
flow distance to measured sediment flow 
distance. 


which has a standard error of es- 
timate of 46.7 feet. This equation 
indicates that variation in indexes 
of road and slope characteristics 
explains 78 percent of the varia- 
tion in the sediment flow distance 
for the road sections selected for 
study. 

To afford a comparison of actual 
and estimated values, sediment 
flow distances computed from the 
equation are plotted against meas- 
ured sediment flow distances in 
Figure 4. Because the equation is 
an expression of average effect, 
some computed sediment flow dis- 
tances differ materially from meas- 
ured distances where variables are 
near range limits. Except for this 
weakness, common to most estimat- 
Ing equations, this equation pro- 
vides a systematic method of. esti- 
mating the minimum width= of 
buffer strip required to dissipate 
road drainage and stop sediment 
movement. Because the two varia- 
bles, slope obstruction index and 
embankment slope leneth, cannot 
be determined directly at the time 
of road location, they must be de- 
termined by indirect methods. For 
practical application, the Sor of a 


slope IS about equal to the average 
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spacing (in feet) of major obstrue- 
tions along the direction of the 
slope. Supplemental equations 
were derived to relate Esi to side 
slope topography, a factor measur- 
able at the time of road location. 

Further description of the field 
application of the estimating equa- 
tion is beyond the scope of this 
paper. A subsequent publication 
will include various detailed pro- 
cedures and examples for planning 
the location and treatment of new 
roads. It is believed that results 
of this study will be of direct aid 
in reducing sedimentation from 
new haul roads by providing better 
criteria for road location and ero- 
sion control in areas characterized 
by granitic soils and subjected to 
climatic events not unlike those of 
southwestern Idaho. A similar ap- 
proach should be beneficial in other 
timbered areas where high water- 
shed values need to be maintained. 


Summary 


The amount of erosion and sedi- 
ment occurring below logging 
roads on steeply sloping granitic 
soils in ponderosa pine lands of 
southwestern Idaho studied 
intensively. Seven road and slope 
characteristics amenable to quanti- 
tative evaluation were investigated 
to determine their relationship to 
the distance that sediment moved 
downslope from a road embank- 
ment. Four of these characteristics 

the slope obstruction index, 
cross ditch interval squared, em- 
bankment slope length, and the 
product of the cross ditch interval 
and road gradient—were found to 
influence sediment flow distance 
significantly. These characteristies 
were incorporated into an equation 
that promises to be valuable in 
determining the safe width of buf- 
fer strips necessary to protect 
lower roads or stream channels 
from sediment damage emanating 
from road construction activities. 
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and Potential Values 
Raymond J. Boyd 


THE MANAGEMENT OF western white 
pine (Pinus monticola) requires 
the production of a high propor- 
tion of valuable white pine crop 
trees in order to defray the costs 
of protection from blister rust. 
Current average selling prices of 
lumber give white pine about $50 
per m.b.f. advantage over western 
larch (Larix occidentalis) and 
Douglas-fir (Pseudotsuga men- 
2esit), the next most valuable spe- 
cies common to the type. On the 
average site, yielding 50 m.b.f. per 
acre at 120 vears of age, a 10 per- 
cent difference in white pine vol- 
ume would amount to $250 per 
acre. 

Unfortunately, the forester can- 
not depend upon nature to provide 
composition that is wood from a 
financial standpoint. Occasionally 
nearly pure stands of white pine 
are found, but they are exceptional. 
Ecologically white pine is a seral 
tree growing with a number of oth- 
er species. Tt generally reproduces 
quite well, but can be suppressed 
by faster growing intolerant spe- 
cies or advanced reproduction of 
more tolerant species, all of which 
reproduce more abundantly than 
white pine (2). Western larch, a 
very common associate, and lodge- 
pole pine (Pinus contorta) outstrip 
white pine in height growth by 114 
times during the first 30 years of a 
stand’s life. Larch retains some 
height advantage until maturity. 
Lodgepole pine slows down by the 
50th vear and is soon overtopped 
by white pine. Grand fir (Abres 
grandis) height growth is equal to 
that of white pine during this pe- 
riod, and Douglas-fir growth near- 
ly equals that of white pine. Ordi- 
narily western hemlock (Tsuga 
heterophylla 
slowly than 


erows much more 


white pine, but on 
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Cleaning to Favor Western White Pine— 
Its Effects Upon Composition, Growth, 


north aspects and under a partial 
overwood both hemlock and grand 
fir equal or outgrow white pine. 

During the first 30 years of the 
life of white pine stands, the com- 
position of the mature stand is 
formed from the diverse reprodue- 
tion that survives the regeneration 
period. Growth and yield studies 
in the white pine type show that 
stand composition does not change 
materially between the 30th year 
and the rotation age of 120 years 
(3). Cleaning to improve stand 
composition has its best chance of 
success at the least cost during the 
early portion of this formative pe- 
riod. Undesirable species can be 
removed with the least effort, and 
desirable crop trees can be given 
a full measure of growing space be- 
fore competition and age reduce 
their tolerance and vigor. 

Two cleanings were made in 1935 
in stands typical of many repro- 
duced areas of the Inland Empire. 
soth of these stands were approxi- 
mately 30 years old at the last 
remeasurement of the tests; so their 
composition should be fairly well 
established. The 
cleaned by CCC labor using hand 
pruners. The cleanings required 
from one to four man-days per 


stands were 


acre, 

Prior to remeasurement of the 
plots 20 vears after treatment, 
stand composition was judged on 
the basis of milacre quadrat stock- 
ing. This was necessary because 
of the difficulty of 
crown classes in juvenile stands. In 
method 
the tallest tree on each quadrat was 
considered the dominant tree for 
that unit, and the sum of these unit 


determining 


using this measurement 


dominants was considered the dom 
inant stand. The percentage of 


these stocked quadrat units on 
which western white pine was the 
dominant tree was the measure of 
the effectiveness of cleaning in im- 


proving composition. Twenty 


years after cleaning, the crown 
classes were sufficiently discernible 
so that conventional stand tallies 


by crown classes were made. 


Kaniksu Study 


This study is located in the Up 
per West Branch Drainage of 
Priest River in the Kaniksu Na- 
tional Forest, Idaho. It tests the 
development of well stocked white 
pine when released from a compet- 
ine stand composed primarily of 
western larch and lodgepole pine. 
The stand originated after the old 
growth was burned in 1926. Stand 
density on the study plots ranged 
from 9,000 to 21,000 trees per acre, 
with an average of 15,000. 

The plots were located on a level 
bench. The soil is clay loam in tex- 
ture to a depth of about 2 feet un- 
derlain by a clay hardpan. 

The test was established in 1935 
when the stand was eight vears old 
and consisted of three O.4-acre plots 
treated as follows: 

Heavy cleaning. All trees high 
er than 0.5 foot except white pine 
and redeedar were cut. 

Voderate cleaning All) white 
pine and cedar trees were left 
Larch trees within & feet of a white 
pine were removed and Engelmann 
spruce Picea engelmanniy and 
Douglas-fir 
when crowding white pine 


were cut only 
In the 


smaller 


Trees 


absence of white pine, 


larches were left and given an & 
foot spacing. 

Check. Uneleaned. 

On a milacre stocking basis, mod 
erate cleaning increased the pro- 
portion of white pine in the domi 
nant stand from 1 percent before 
cleaning to 45 pereent after clean 
ing, On the heavily cleaned plot 
the increase was from an initial 9 
percent to 70 percent. Cleaning re 
duced the densities of the trees 
taller than 0.5 foot by 
mately 70 percent on both the mod 


approxt- 


erately and heavily cleaned areas, 
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TABLE 1 Proportion oF Wuire PINE IN THE KANIKSU NATIONAL ForREST CLEANING 


20 YEARS 


White pine 


Treatment in total stand 


Heavy cleaning 19 
Moderate cleaning oo 
Uneleaned 6 


and left cleaned stands of about 
2.800 stems per acre 

Results Composition — results 
from this study at the end of the 
fourth and ninth years after clean- 
ing have been reported by Wellner 
(4, 5). During this period larches 
shorter than 0.6 foot in height grew 
rapidly enough to overtop many of 
the white pines that had been 
placed in a dominant position by 
cleaning. Nevertheless the white 
pine, having less competition, 
showed great changes in its devel- 
opment after being released. After 
four years the pines on the weeded 
plots were stocky with dense blue- 
green foliage as compared to the 
slender sparse dark green foliage 
on pines in the uncleaned plots 
Weight of foliage per seedling, on 
an ovendry weight basis, as well 
as stem diameter, was half again as 
vreat on the weeded plots as on the 
unweeded. No differences in pine 
height growth during the first four 
years were apparent, but by the 
end of the ninth year the average 
height of white pine on the heavily 
cleaned plots was nearly three 
times that on the check plot, while 
the pines on the moderately cleaned 
plots were nearly twice as tall as 
their unweeded contemporaries. 

Measurements made 20 years 
after cleaning show that in spite of 
the rapid response of small residual 
larch seedlings left, desirable com- 
position has been maintained 
Table 1). In terms of the total 
stand, cleaning has had only a 
small effeet on white pine composi- 
tion. Approximately 20 percent of 
the total number of stems are white 
pine in the cleaned stands compared 
to 6 percent in the eheck stand. In 
terms of the percentage of white 
pine in the dominant crown classes, 
cleaning has been very effective. 
On the cheek plot larch and lodge- 
pole pine have maintained their 


AFTER TREATMENT 


White pine in largest 
200 trees per acre 


White pine in 
dominant stand 


Number Cubie Number Cubie 


stems volume stems volume 


Percent 


61 76 RH 
30 3Y 40 45 
0 0 0 


original height superiority with 
the result that white pine consti- 
tutes less than 1 percent of the 
dominant stand by number of stems 
and by cubic volume. The domi- 
nant stand on the heavily cleaned 
plot is high value white pine: 61 
percent of the stems and 76 pereent 
of the volume. Improvement in 
composition has been only about 
half as effective in the moderately 
cleaned stand, where 30 percent of 
the dominant trees and 39 percent 
of the dominant volume are white 
pine. 

Judging the effects of cleaning 
by an analysis of composition of 
the dominant stand was somewhat 
complicated because of the dispro 
portionate number of trees per acre 
rated as dominant or codominant 
on the various treatments. There- 
fore the same proportions were 
calculated for the 200 largest trees 
per acre. The effects of cleaning 
upon composition of the potential 
crop are even more striking when 
the stands are so analyzed. Of 
these 200 trees per acre, 81 percent 
of the trees and 86 percent of the 
volume are white pine on the heavy 
cleaning as compared to 40 and 45 
percent, respectively, under moder- 
ate cleaning. The check plot had 
no white pine in the 200 largest 
trees per acre. Thus it appears 
that cleaning has actually been 
more effective than might be indi- 
cated by a compositional analysis 
of the dominant stand. 

Although the primary objective 
of cleaning is to improve species 
composition, the reduction in stand 
density that results from cleaning 
can promote additional benefits. As 
was stated earlier, the cleaning op- 
eration on these plots resulted in a 


70-percent reduction in stocking of 
the stand above one-half foot in 
height. What effect did this re- 
dueed stocking have on stand vol- 
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ume and tree size’? The total stand 
volume on the check plot 20 years 
after treatment was 917 cubic feet 
compared to 949 cubie feet on the 
moderate cleaning and 1,271 on the 
heavy cleaning. Measurements of 
the 200 largest trees per acre 
showed greater differences : 355 cu- 
bic feet on the check plot, 402 eubie 
feet on the moderately cleaned plot, 
and 623 cubie feet on the heavily 
cleaned stand. These differences re- 
flect the differences in the average 
diameters of the 200 largest trees. 
which increase by approximately 
0.5 inch for each degree of weed- 


ng. 


Deception Creek Study 


This set of nine plots, located on 
the Deception Creek Experimental 
Forest, was established in a 16- 
year-old stand composed primarily 
of grand fir, western hemlock, and 
western white pine. The stand 
originated from a 1916-1918 seed 
tree cutting. Hemlock and grand 
fir had been girdled at the time of 
logging so as to leave a white pine 
seed tree stand. Seed trees were 
removed in 1935 when the stand 
was cleaned. This stand is situated 
on a middle and lower slope with a 
northerly aspect. The soil is a re- 
sidual stony loam with loessal ad- 
mixture, about 2 feet deep, under- 
lain by fractured quartzite. 

The study consists of three blocks 
of three 1/10-acre plots, two cleaned 
and one uncleaned in each block. 
White pine reproduction was well 
distributed on the plots and aver- 
aged 1.300 seedlings per acre with 
a milacre stocking of 74 percent 
The number of white pine seed- 
lings ranged from 750 to 3,200 per 
acre and the stocking from 62 per- 
cent to 85 percent. Only 21 per- 
cent of the stems were white pine 
on the average; the remainder were 
largely advanced hemlock and 
grand fir in a dominant position 
with respect to the white pine. 
Larch, cedar, and Douglas-fir were 
minor components of the stand. 

The cleaning removed an aver- 
age of 76 percent of the original 
stand above 0.5 foot in height, leav- 
ing the best white pine seedlings 
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spaced at a minimum of 4 feet. The 
proportion of white pine was raised 
from 21 to 81 percent. Practically 
all seedlings other than white pine 
were cut unless they were needed 
to provide good crop tree distribu- 
tion in the absence of pine. Fifty- 
four to SO trees were marked as 
crop trees on each plot. Nearly 
pure stands of white pine crop trees 
were left on blocks A and C, but 
on block B, 20 percent of the ‘‘erop 
trees’’ were grand fir. 

Results. 
cleaning, white pine main- 
tained the orivinal advantage given 


Twenty years after 


to it in the cleaning operation (Ta- 
ble 2). The present proportion of 
white pine in the dominant stand 
(78 percent) closely approximates 
the proportion that was left by the 
cleaning operation (81 percent). 
Ingrowth and seeding in of more 
tolerant species has reduced white 
pine to 31 percent of the total num- 
ber of stems but has not affected 
the dominant stand. For the com- 
plete set of plots, cleaning has re- 
sulted in nearly a 3-fold increase 
in the proportion of white pine in 
the 200 largest trees per acre. 

Cleaning has not resulted in any 
improve’ ent in total stand volume. 
The uncleaned stands have a slight 
superiority in total volume 20 vears 
after cleaning. but there is no dif- 
ference in total dominant stand 
volumes. Ilowever, white pine vol- 
ume is greatly superior the 
cleaned areas, averaging 1,057 eu- 
bie feet per acre as compared to 
320 cubic feet per acre on the un- 
cleaned stands. Thus, cleaning has 
effected more than a 2-fold increase 
in white pine volume. 

The trees originally marked as 
“on the cleaned plots 
“erop 


“crop trees 
were superior to equivalent ‘ 
trees”’ on the check plot (Table 3). 
Crop tree volumes on the cleaned 
plot averaged 231) percent more 
than on the check; average diam- 
eters were 61 percent greater, and 
heights were 24 percent greater. 
In addition, mortality, caused prin- 
cipally by snow breakage, has been 
much lighter in the cleaned plots. 

Analysis of the volumes and sizes 
of the 200 largest trees per acre 
shows much the same treatment in- 


TABLE 2.—WHITE PINE COMPOSITION 
CREEK 
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20 YEARS APTER CLEANING, DECEPTION 


PLOTS 


White pine in largest 
200 trees per acre 


White pine in 
dominant stand 


White pine Number Cubie Number Cubic 
Treatment in total stand stems volume stems volume 
Percent 
Block A 
Cleaned 32 91 O4 97 
Check 10 27 2 
Block B 
Cleaned 3: 48 73 65 65 
Check 18 19 14 15 S 
Block C 
Cleaned US O4 Og 100 100 
Cheek 13 25 27 5 °7 
Mean all blocks 
Cleaned 31 78 89 87 87 
Check 23 23 


fluence as on the Kaniksu_ plots. 
The volume of the 200 largest trees 
on the cleaned plots averaged 762 
cubie feet as compared to 573 cubic 
feet on the check. The average 
diameter of the largest trees was 
one-half inch greater on the cleaned 
stand (9.8 inches on the cleaned 


vs. 3.3 on the check). 


Discussion 


Cleanings have long been advo- 
cated in the western white pine 
tvpe because they seemed to prom- 
ise great improvement stand 
value at low expense (7, 4,5). Like 
planting, pruning, blister rust con- 
trol, and precommercial thinnings, 
cleanings must be made at a dead 
weight expense and should vield 
benefits in excess of their original 
cost. 

Davis (/), in estimating the pos- 
sible future benefits of the Decep- 
tion Creek cleanings, anticipated 
an increase of 25 percent in white 
pine volume at maturity. Twenty 
vears later measurement shows that 
these cleanings have resulted in 
white pine compositional improve- 
ment of 66 percent, far in excess 
of what was thought possible. In 
view of the negligible changes in 
composition that normally occur in 
white pine stands after the 380th 
year it seems reasonable to assume 


TABLE 3. 


that the present proportion of 
white pine will be maintained until 
the harvest age. 

By applying the $250 per acre 
valuation for each 10° percent in- 
crease in the proportion in white 
pine volume vields, final in- 
creased valuation of $1,650) per 
acre might result from the clean- 
ing operation. Present-day cost of 
this cleaning at 1.5 man-days per 
acre would be about $30 per acre, 

Cost and benefit values for the 
Kaniksu stands are comparable to 
those on the Deception Creek clean 
ings. The heavy cleaning today 
would cost about $60 per acre (3 
man-days), and final  inereased 
valuation might amount to $1,900 
per acre. The moderate cleaning 
would now cost about $40 per acre 
(2 man-davs) ; final increased valu 
ation might be about $975 per acre 

These potential benefits result 
from improvement in) composition 
only. Should the cleaning, through 
an early reduction in stand den- 
sity, promote greater diameter 
vrowth on the crop trees, as has 
been indicated, some additional 
benefit might be realized. 

Where cleanings can materially 
increase the amount of western 
white pine in the stand, as thev 
did in the Kaniksu and Deception 
Creek tests, they should aid mate- 


“Crop TREE*’’ STAND ON CLEANED AND CHECK PLOTS 


Years AFTER CLEANING 


Volume 


Feet 
Cleaned 
Check 271 


Mortality 


Average d.4.h. Height (20-year total 
Inches Feet Percent 
4.2 25.6 29 
2.6 20.6 47 
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rially in defraying the costs of pro- 


ectin 


Summary 
Results of two cleanings to favor 
vestern white pine show that l 
compositional improvements have 
been maintained at a high level 
during the 20 years since ¢ leaning: 


improvement in size and vol 


lime of potential crop trees resulted 


mm the reduetion in stand den 


white pine Trom blister rust. 


sities; and (3 


erations under current economic 


conditions should vield substantial 


economic benefits 
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Effects of Stock Plant Fertilization Upon 
Rooting of Cuttings of Picea abies, Pinus 
resinosa, and Pinus strobus' 


L. J. Enright 


Iv HAS BEEN SHOWN that Norway 


sSprice Picea ahies red pine 


Pinus resinosa) and white pine 
Pinus strobus may be propa 
vated by cuttings and that the 
rooting of the euttings is usually 
improved by treatment with root 
inducing substances (7 It has 
been further shown that cuttings 
taken in November root better 
than if taken in late winter, and 


bette 


taken in December than 
if taken in spring, summer, fall, 
2 Treat 


ments for 24 hours with solutions 


or later in the winter 


of indoleacetie (5) and indolebu 
tvric acid (6) have failed to im 
prove rooting significantly. Pow 
der dip treatments with indolebu 
tyric acid have caused some injury 
In many cases (6), but rooting was 
somewhat improved by indoleace 
November cut 


tings with the 


tie acid in tale (4 
basal eut 
above the base of the current sea 
son's: growth and planted in a 
mixture of equal parts of sand and 
peat have rooted about 50 percent 
without treatment, 82) percent in 
10 months after treatment with in 


rue avuTnor is professor of ornamental 
hortieulture, University of Marvland, Col 
lege Park 


Scientifie Article No. A680, Contribu 
tion No, 2895 of the Marvland Agrie 
Expt. Sta. (Department of Horticulture 


Treated cut- 
tings in the same experiment root- 


doleacetic acid 0 


ed less well in sand 

White pine cuttings, treated or 
untreated, have not often rooted 
well if obtained from mature trees, 
or trees more than 4+ vears old (6, 

Denber(2) found that small 
euttings (lateral twigs) root bet- 
ter than large cuttings (terminal 
shoots) and that winter is appar- 
ently a better time to take eut- 
tings than spring, summer, or fall 
Snow (9) took cuttings in August 
them the following 


summer. Best results secured were 


and rooted 


17.5 percent rooting when the cut 
tings were treated with indolebu- 
tvric acid. Earlier papers by En 
right >, reported suecessful 
propagation of Liriodendron tu 
lipifera and several species of Acer 
from cuttings with a econeentrated- 
solution-dip treatment with indo- 
lebutyrie acid and it was decided 
to study the effects of the same 
treatment on the conifers herein 
mentioned. 

In this work, special attention 
was given to (7) the effects of 
fertilizer applications to the stock 
plants on rooting responses of cut- 
tings taken from those plants, (2) 
the effects of root inducing sub- 
stances used for treatment of eut- 
tings, and (.39) the season of the 


similar cleaning op- 
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Improv ing eom 


vear or stage of growth at whieh 
cuttings are taken. 


Materials and Methods 


All the seedlings used as a 
source for cuttings in this investi- 
gation were grown at the Mary- 
land Forest Tree Nursery, Har- 
mans, Maryland. The seedbeds for 
growing the parent stock plants 
were prepared in the usual man- 
ner but with the addition of cot- 
tonseed meal applied at the rate 
of 1,000 pounds per acre and a 4- 
12-4 fertilizer at the rate of 500 
pounds per acre. During the early 
spring of their first vear, the seed- 
lings were top dressed with the 
same materials at the rate of 500 
pounds per acre, This top dress- 
ing was prepared with a ratio of 
two parts cottonseed meal for each 
part of 4-12-4 fertilizer. 

Cuttings were taken from = the 
side branches of the trees during 
their third vear of growth. The 
cuttings taken averaged 4 to 5 
inches, and they were prepared 
with a diagonal basal cut. The cut- 
tings were not wounded because it 
was found in earlier experiments 
that the stems became discolored 
and the cuttings died when the 
basal portions had been wounded. 
Cuttings were made in July, Au- 


gust, and September and were 
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treated with indolebutyric acid 
and tale (3 me/gm tale)? (Treat- 
ment A); indolebutyrie acid and 
tale (8 mg/gm tale)* (Treatment 
B) 0.003 percent 2,4,5 — trichloro- 
phenoxyacetie acid + 0,006 percent 
sodium salt of alphanaphthalene- 
acetic acid* (Treatment C) ; 0.006 
percent 2,4,5 tricholorphenoxy- 
acetic acid +. 0.0012 percent sodi- 
um salt of alphanaphthalenacetic 
acid’ ( Treatment D) ; 0.1 mg/ml in- 
dolebutyric acid and water (Treat- 
ment E); 1 mg/ml indolebutyrie 
acid and water (Treatment F); 5 
mg/ml indolebutyrie acid and wa- 
ter (Treatment G); 10 mg/ml in- 
dolebutyrie acid and water (Treat- 
ment and 20 mg ‘ml indolebu- 
tyric acid and water (Treatment 
T). 

After treatment the 
were put into a sand filled green- 
provided with 


euttings 


house bench and 
moisture by an intermittent spray 
system (3.4). The mist system was 
timed to water the plants for 8 
seconds during every 10-minute in- 
terval from sunrise to sunset. 
Root arbitrarily 
classified as medium, and 
number 


Svstems were 
light, 
heavy according to the 
and size of the roots developed. 


(Fig. 1 


Results and Discussion 


Most of the treatments inereased 
the percentages of rooting of eut- 


tings taken from fertilized trees 
(Table 1). These results indicate 
that fertilizer treatment of the 


parent seedling stock plants with 
chemical treatment of the enuttines 
taken from those same stock plants, 
will stimulate the development of 
a high degree of rooting. This sug- 
gests the possibility that if only 
older wood is available as a souree 
for cutting wood, it may be possi- 
ble to induce ‘‘juvenility’’ into the 
newer growth with a period of fer- 
tilizer stimulation. 
Unfertilized cuttings 
poorly or not at all; the best root- 


rooted 


Hormodin 2. 

*Hormodin Merek and 
Rahway, New Jersey. 

*Rainbow Rooting 
Woody.’’ 

*Rainbow Rooting Powder *¢Woody,’’ 
Rainbow Color and Chemieal Co.. North 
Ridge, California. 


Company, 


Powder ‘‘Semi 


Pwus RESINOSA 


STROBUS 


Pius RESINOSA Pry RESINOSA 


Picta ABIES 


Picta ABIES 


ABIES 
+ R MEDIUM HEAVY ROOTED 


Typical root systems for Pinus 


Fig. 1. 


arbitrarily classified as to light, medium, ¢ 


size of roots developed. 


ing without treatment was 18 per- 
cent for the Norway spruce, 26 
percent for the white pine, and 4 
percent for the red pine. 

For some reason, the white pin 
cuttings treated with 20 mg/ml 
IBA in July failed to respond to 
the treatment although this same 
treatment produced the largest 
percentage of rooted cuttings in 
August and September. White pine 
cuttings were quite variable in 
their 
ments. The euttings made in July 
and August treat 
ment with 2.4.5 TP and it may be 
that a more concentrated solution 
of this material will increase the 
percentage of rooted cuttings (Fie 
1). 


Treatments resulting in marked 


respolise to chemical treat- 


responded to 


increases in percentages of rooted 
cuttings of red pine were indole 
butyric acid at 20 mg/ml and 10 
mg/ml concentration, The 5 ma/ml 


strobus, Pinus resinosa, and Piveva abies 


ind heavy aecording to the number and 


IBA dip treatment provided some 
rooting response, The percentage, 


however, was considerably lower 
that 


concentrated 


than obtained from the two 


more formulations 
The percentages rooted with the 1 
IBA treatment was. still 
None of the other treat 


ments resulted in any 


me ml 
smaller. 
rooting re 
sponse, 

The best Norway 


spruce were evidenced by cuttings 


results with 


treated with concentrated solutions 


of indolebutyrie acid and water 
Excellent results were obtained 
with cuttings taken in August 


when they were treated with the 
(Table 1) and slightly 


lower percentages of rooting were 


20 me/ml 


from euttings made in 
July and September 


2,4,9 TP 


as were indolebuty 


obtained 
Treatments 
with were considerably 
less effective, 
ric acid and tale 


White pine euttings rooted in 51 
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TasBLe 1.—Errecrs or TREATMENTS WITH 


Roor INDUCING SUBSTANCES ON ROOTING 


or CUTTINGS orf Picea ABIES, PINUS RESINOSA AND PINUS STROBUS TAKEN 


FROM DIFFERENTIALLY 


l'reatment Date made Picea abies 
Fertilized Unfertilized 
Untreated July 16 ‘ a 
A 
B 
‘ s 
l4 0 
0 
4s 
G 66 0 
H 
78 
Untreated August 20 l4 0 
A is 0 
B “ 
‘ 
E 
a4 
(; 7u 
H §2 
I 18 
Untreated September 15 1 0 
A 0) 
B 0 
© 
12 
94 0 
F 6 
G 5° 
H 10 
I SS 16 


‘Based on 50 cuttings per treatment. 


to 5S days; red pine cuttings in 
66 to 78 days and Norway spruce 


euttings in 53 to 61 days, 


Summary 


Cuttings of Picea abies, Pinus 
resinosa, and Pinus strobus re- 
spond to root inducing chemicals 
with greater ease if the stock 
plants have been fertilized for a 
period before the cuttings are tak- 
en. In most eases, the cuttings 
rooted in periods of time approxi- 
mately percent shorter than 


FERTILIZED Stocks’ 


Percent rooted 


Pinus resinosa Pinus strobus 


Fertilized Unfertilized Fertilized Unfertilized 


“ 4 “ 
36 0 
“ aS 
1s 
0 6 0 
4 0 14 0 
pl | “ 40) v0 
S4 6 
s4 0 
0 10 
24 
“ 3° 10 
0 
16 0 
28 0 
os 0 68 12 
66 0 74 10 
SH 16 
“ 0 18 0 
24 0 
16 0 
13 0 
0 12 0 
0 36 0 
24 0 
nO 0 72 0 
7s 0 SS 12 
86 0 92 26 


work previously reported (2,4,5. 
5 It appears that a_ physiologi- 
cal condition develops which pro- 
duces a rooting response not to be 
had from cuttings taken from un- 
fertilized trees. 

Unfertilized cuttings rooted rel- 
atively poorly; that is usually in 
low percentages. Percentages of 
cuttings from unfertilized trees 
which rooted were usually marked- 


ly increased by treatment with in- 


dolebutyric acid-water dips of 
me ml. 10 me/ml, and 5 me/ml. 
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Indolebutyric acid and tale; 0.- 
006 percent 2,4,5 trichlorophen- 
oxyacetic acid + 0.012 percent 
sodium salt of alphanapthalene. 
acetic acid; and 0.003 percent 2,4,- 
5 —trichlorophenoxyacetic acid 
0.006 pervent sodium salt of alpha- 
naphthaleneacetic acid aided the 
rooting enttings of Picea abies. 
Pinus resinosa, and Pinus strobus, 
but the percentages of roots stim- 
ulated by these treatments were 
not as great as those percentages 
produced by the concentrated in- 
lolebutyric acid dips. 
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Gene Avery 


OFFER distinet advan- 
tages over fixed-wing aircraft for 
certain types of aerial photography. 
Reliable photo-mensurational data 
may be obtained either from large- 
scale single prints or from stereo- 
pairs. This report discusses prac- 
tical aspects of taking helicopter 
photographs and summarizes two 
experiments involving their use in 
forest inventory. 

Helicopters designed specifically 
for taking aerial photographs are 
not yet in production, but the po- 
tential usefulness of rotary-winged 
aircraft for such work has been ree- 
ognized (3,4). In 1948, Short (6) 
described an outrigger bracket that 
could be attached to the door sill 
of a Sikorsky helicopter for hold- 
ing a K-25 aerial camera. Single 
photographs of forest areas were 
obtained to illustrate possibilities 
of timber type separations on large- 
seale prints. During the same year 
the Army’s Engineer Research and 
Development Laboratories report- 
ed on the use of vertical stereo- 
pairs for obtaining precise meas- 
urements of altitude in an aerial 
triangulation project (35). Stereo- 
photography was made from a sin- 
ele air exposure station by mount- 
ing identical K-24 aerial cameras 
at either end of a 14-foot cross 
member affixed to the helicopter. 
In 1956, Colwell (2) obtained ver- 
tical and oblique stereograms of 
cereal crops with a hand-held aerial 
from separated 

Photographs 


camera operated 
exposure — stations. 
were made on both black-and-white 
and color films to determine their 
usefulness in detecting plant dis- 
eases. 

Helicopters exhibit the greatest 
degree of superiority over. fixed- 
wing aircraft in situations where 
required. 
horizontal 


low-altitude flying is 
Ability to maintain 
flight at low air speeds makes them 
especially valuable for taking large- 
scale photographs of snot locations, 
THE AUTHOR is with the Division of For 
est Economies, Forest Serviee, U. S. De 
partment of Agriculture, Washington, 
Dp. 


Photographing Forests from Helicopters 


such as seattered forest inventory 
plots or small plantations and cut- 
over areas. Sharp negatives are 
feasible at ordinary shutter speeds, 
and camera recycling time is not 
so critical as with faster-moving, 
conventional planes. The principal 
restriction is the high hourly cost 
of helicopter operation. Contract 
rates for helicopter and pilot com- 
monly range from $75 to $125 per 
hour, though costs may be much 
less when agencies operate their 
own aireraft. 


Technical Problems 


Among prominent technical dif- 


ficulties peculiar to low-altitude 


helicopter photography are (1) 
limitations of weight and space for 
photographer and equipment, (2) 


aircraft vibrations, and (3) diffi- 
culty in precisely determining alti- 
tudes above ground. 

With small, three-place helicop- 
ters, the load capacity is approxi- 
mately 550 175-200 
pounds each is allowed for photog- 
rapher pilot, only 150-200 
pounds is left for cameras, mounts, 


pounds. If 


and accessories. This is sufficient 
for most photographie projects, but 
capacity is reduced if there is a 
third passenger or if extra fuel 
tanks are added to increase flying 
time. Bulky equipment will not 
fit inside the cabin, and it is not 
ordinarily feasible to cut an open- 
ing in the floor to accommodate 
regular camera mounts. Most cam- 
eras must therefore be hand-held 
or attached to brackets outside the 
right door opening. Concentration 
of too much weight on one side may 
alter the ship’s center of gravity 
and reduce flight performance. 
When helicopters cannot be struc- 
turally modified for efficient weight 
distribution, light camera equip- 
ment is a virtual necessity. 
Aircraft vibrations are most se- 
rious when the ship is hovering or 
maintaining low airspeeds with a 
full payload of passengers, equip- 
ment, and fuel. 
extra gas tanks is of some help 


Elimination of 


but necessitates more frequent. re- 
fueling. A better alternative is to 
maintain an air speed of about 20 
knots on photographie runs. If 
interrupted stereo-pairs are being 
taken, it may be feasible to fly 
upwind for all exposures, so as to 
effective airspeed while 
groundspeed. Main- 
flight is also 

photographs 


increase 
minimizing 
tainine horizontal 

safer than taking 
from a hovering position. If the 
engine fails, airspeed is of cousid- 
erable assistance in reaching a 
clearing for an emergency ‘‘auto- 
rotational’’ landing. 

Barometric altimeters are usual 
lv graduated for 20-foot differences 
in elevation, but indicated altitudes 
are not sufficiently precise for de- 
termining scales of large-scale pho- 
tographs. In a recent test by the 
Southern Forest Experiment Sta 
tion (7). indicated altitudes dif 
fered 5 to 40 feet from true altitudes 
calculated from known ground dis 
tances. Such deviations may be 
ignored high-altitude 
raphy, but are intolerable when 


photog- 


flying heights are reduced to 
500 feet. Unless 
altimeters are used, known ground 
distances must: be available for de- 
scales of low-altitude 
Split-image 


ultra-sensitive 


termining 
photographs. 
finders, **droppable’’ 
pendable lead lines, and radio alti 
meters have been tested, but none 


range 
markers. ex- 


have proven entirely satisfactory 


Single Prints for Tree 
Measurements 

In 1947, TV.A’s Division of For 
estry Relations made large-scale 
aerial photographs of several for- 
est plots from a small Bell helicop- 
ter.! The right door of the aircraft 
was removed, and an overhanging 
plywood camera mount bolted to 
the floor. The mount supported a 
Folmer K-5 aerial camera that was 

leveled and operated by hand. 
‘Appreciation is expressed to the Di 
vision of Forestry Relations, Tennessee 


Valley Authority, for use of technical 
data cited from this experiment. 
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Portion of single vertical photogr: 
Folmer K-5 
Re produced by 


on panchromatic 


film with a 


(irele size one-fifth acre. 


Single, non-overlapping photos 


were taken of six 1/5-aere cireular 


plots. .\ large degree of image dis 


placement and sparse hardwood 
measure- 
Fig. 


measurements were made 


foliage permitted direct 

ment of tree stems on plot 3 
1). D.b.h 
with a mil-seale incorporated in a 


able and total 


shop TOSCOpe ; merchant- 
heights were deter- 
mined with an engineer’s seale. 


Interpretation was restricted to 


trees that were most clearly de 
fined. A comparison of photo and 
field measurements for 15 sample 


Table 1. It can be 
seen that photo measures of stem 
field 
the maximum deviation be 
13 


parisons of merchantable and total 


trees is given in 
diameter agreed closely with 


values, 


ing inches for tree (‘om 
heights likewise showed small dif- 
ferences, although poor definition 
prevented some heights from being 
measured, 


As might be expected, trees hav- 


ing the greatest image displace 
ment were easiest to assess on the 
single prints, ie., measurements 


could be made more easily and ae 


iph of mixed pines and hardwoods taken 
Altitude 300 feet. 
f Authority. 


above ground: 


Valley 


imera. 


courtesy Tennessee 


curately for trees farthest from the 
nadir.” 

To take maximum advantage of 
this photogrammetric characteris- 


‘The nadir is the point at which a ver 
tical line through the perspeetive center 
of the camera lens plerees the plane of 
the photograph. It is also the foeal point 
of topographic displacement. If the photo 


graph is truly vertical, the nadir co 
incides with the easily located prineipal 
pot 
TABLE 1.—Patrep PHOTO AND FIELD M1 
LOW-ALTITUDE AE 
Stem d.b-h. 
Tree Species Photo Fie 
Inches 
Pine 13.0 12. 
2 Pine 10.8 11. 
White oak 10.8 11. 
White oak 8.6 9. 
White oak 12.1 14 
Pine 10.0 1] 
7 Red oak 7.6 5. 
Red oak 10.0 10. 
a) White oak 16.4 16, 
10 White oak 17.6 18. 
11 Sourwood 5.0 1. 
i2 Pine 13.9 14. 
13 White oak 10.0 12. 
14 White oak 8.8 10. 
15 Pine 15.1 16. 


Measured with tree calipers. 
‘Height measurements omitted where 


ld’ Photo Field Photo Field 
Fe et Feet 
9 61 62 81 SU 
9 51 53 70 71 
9 55 38 86 79 
7 26 36 82 77 
57 4° St 78 
18 47 66 
l 47 36 51 
6 53 48 89 SY 
Ss 41 40 91 81 
l 52 61 99 92 
8 21 19 46 37 
6 70 65 83 75 
5 55 55 94 
0 °6 27 58 
53 93 87 
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tic, single prints could be made 
cameras having wide-angle 


with 
lenses to increase image displace- 


ment. Instead of using conven- 
tionally shaped plots for inter- 
pretation, measurements might 
logically be made on doughnut- 
shaped plots centered about the 


This would eliminate diffi- 


nadir. 
culties of 
urements in the area immediately 
around the nadir, 
crowns restrict the 
Crown 


making accurate meas- 


where tree 
of their 
interfer- 


view 


ussoclated stems. 


ence can be additionally minimized 


by taking single photographs when 


deciduous species are leafless. 


Stereo-Pairs for Stand 
Measurements 


In March 1957, the Southern 
Forest Experiment Station and 
TVA cooperated in a test of low 
altitude stereo-photography taken 
from a Bell 47D helicopter (1 

As the desired type of aerial cam- 
era equipment was unavailable, a 


mount holding two identical reflex 


cameras was built for taking stereo- 
grams from a single air exposure 


station. Cameras had a negative 
format of 2144 by 214 inches and 
Though a 


would 


6 inches apart. 
vreater camera separation 
desirable to 

parallax, the 
vised mount was the maximum size 
that could be effectively hand-oper- 


were 


have been increase 


stereoscopic impro- 


ated from a smali helicopter. 
1 plots were 


Six 5-acre forest 


15 ON A SINGLI 


\SUREMENTS FOR TREES 


RIAL PHOTOGRAPH 


Merch. height Total height 


ms were indefinable. 
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marked on the ground and photo- 
graphed on both black-and-white 
and color films. Stereograms for 
one pine plot and one hardwood 
plot are shown in Figure 2. On the 
original print of Plot 2, shortleaf 
pines could be easily distinguished 
from loblolly pines by their needle 
characteristics. Separation of hard- 
wood species was not possible, as 
the trees were leafless. 

Photo interpretation was restrict- 
ed to 200-foot and 300-foot pan- 
chromatic photographs and to 500- 
foot color transparencies. Seales 
ranged from about 1:650 to 1: 
1,250. Comparative measurements 
were also made on 1:20,000 USDA 
panchromatic photographs. On 
each set of vertical stereograms, 
three individuals evaluated average 
total height of the three tallest 
trees, average crown diameter of 
the three largest crowns, and 
crown closure percent of the stand. 

Mean differences between photo 
and field measurements of the 
three stand variables are given in 
Table 2. The most evident trend 
from the table is that tree heights 
were underestimated by all inter- 
preters on 1:20,000 photos and con- 
sistently overestimated on helicop- 
ter stereograms. 

Analyses of variance indicated 
that the helicopter Stereograms as 
a group were superior to 1 :20,000 
photos for evaluating average tree 
heights and crown diameters. No 
significant differences were noted 
between types of helicopter photog- 
raphy. Crown closure measure- 
ments were comparable for all 
types and seales of photography. 
though the color stereograms gave 
slightly poorer results than black- 
and-white prints. In short, helicop- 
ter stereograms were better for in- 
terpretation than 1:20,000 photos, 
but the degree of superiority was 
not felt to be sufficient to justify 
the cost of helicopter operation. 


Summary and Conclusions 


The studies reviewed here indi- 
cate that helicopters are well 
adapted to taking large-scale, low- 
altitude aerial photographs of for- 
est areas. To offset flying costs, 
however, such photographs must 
be expected to yield information 


not obtainable from conventional 
1:15,840 or 1:20,000 prints. Ex- 
tensive tests are needed to deter- 
mine the most suitable types of 
cameras and mounts for operation 
from rotary-winged aircraft. Even 
under ideal conditions, costs are 
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likely to limit the use of helicop- 
ters to photography of relatively 
small or high-value stands. Expen- 
ses might be lowered by combin- 
ing aerial photography with other 
work projects, as transporting field 
teams to inaccessible plots, making 


Fig.,2.—Vertieal and oblique stereograms of pines (above) and hardwoods (below) 


taken on panchromatic film with the twin-camera mount. 


200 feet. Circle size: one-fifth acre 


Altitude above ground: 


% 
Sie 


$42 


TABLE 2 THREE INTERPRETATIONS OF 
FieLp MEASUREMENTS ON 


MEAN DIFFERENCES BETWEEN PHOTO AND 


HeLIcopTrerR STEREOGRAMS 


Type of Interpreter Interpreter 
photography A B Cc 
Total height differenees in feet’ 
1:20,000° pan —5.5 —13.0 
S00 - foot pan +-1.3 +-1.3 ina 8.0 
foot pan + 2.5 +1.8 
300 foot eolor +-2.2 + 4.0 + 8.7 
Crown diameter differences in feet? 
1:20,000 pan —44.0) 
100-foot pan — 1.0 
foot pan T of = 
100. foot eolor —1.0) —1.2 
Crown closure differences in pereent*® 
1:20,000 pan +20 —?0 
J00- foot pan 4.4 —2.4 
200 foot pan 3.8 


foot eotor 


Actual mean height: 53.8 feet 


Actual mean crown diameter: 19.00 feet 


‘Actual mean erown closure: 41 percent 


forest insect surveys, or seeding 
eutover areas 

Where dual-camera arrange- 
ments are employed for taking 
stereo-pairs, cameras should be 
separated at least 10 to 15 feet to 
assure a measurable degree of ster- 
eoscopie parallax Cameras with 
narrow-angle lenses must be used 
at low altitudes to keep image dis- 
placement within limits for com- 
fortable stereoscopic viewing. By 


contrast, When single prints are re- 


Associated Foreste 


This vear’s Asso¢ 
clave will be held J 
sity of Idaho and 


conjunction with th 
elated Foresters ot 


their fiftieth anniversary. 


lied on for direct photo measure- 
ments, wide-angle lenses are desir- 
able to increase image displace- 
ment. 

Camera vibrations can be mini- 
mized by taking photographs with 
the helicopter in horizontal flight. 
rather than from a hovering posi 
tion. By flying upwind, ground- 
speed can often be kept under 25 
m.p.h., a rate at which ordinary 
shutter speeds can be used. <Alti- 
meters installed in’ most  helicop- 


Coming Events 


r Conclave 


‘ated Forester Con- 


Interpreter 
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ters are not sufficiently accurate 
for determining exact scales of 
low-altitude photography, and 
more sensitive instruments must be 
employed to avoid the necessity of 
making scale determinations from 
ground markers. 

Color film has a limited latitude 
of exposure, and processing costs 
are high. At a given seale, it ap- 
pears to have no photo-mensura- 
tional advantages over black-and- 
white photography. Color trans- 
parencies would seem to be of 
greatest utility for qualitative in- 
terpretation, as in the tonal separ- 
ation of hardwood species-groups. 
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Northeastern Forest Tree 
Improvement Conference 


vintly at the Univer- The seventh annual Northeastern 

Washington State Forest Tree Improvement Conference 
College campuses May 7, 8, and 9 In — will be held at the University of Ver 
e conclave the Asso- — mont, Burlington, August 18-19. 


Idaho will celebrate 


Soil Conservation Society of America 


Gulf States Section The Soil Conservation Society ot 


Plans have been made for the annual 
meeting of the Gulf States Section to 


S. Dak. 


be held May 7-8, in Tyler, Texas. 


Northern California Section 


America will hold its 14th annual con- 
vention August 26-29 in Rapid City, 


Lake States Forest Tree 


A field meeting of the Northern Improvement Conference 


California Section 
5 and 6 in the San 


Southern Tree Improvement 


Conference 
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ment Conference 


11-12 at North C 
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will be held on June 
ta Cruz area. 


The Fourth Lake States Forest Tree 
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Control Techniques for Managed 


Even-Aged Stands 


J. J. Wiley, Jr. 


FORESTERS HAVE ACCESS to a con- 
siderable fund of data derived from 
measurements of trees and stands. 
The bulk of these data are retro- 
spective in nature and often have 
no utility for application to pre- 
sent managed stands. This is the 
result of their collection in un- 
managed stands where growth and 
development of the individual trees 
and the stands in general are 
vreatly different from that in the 
managed stands of today. Farmers 
and nurserymen know what are 
normal crop conditions at given 
times during erop life, but  for- 
esters have few stand goals. Pub- 
lished development data 
(vield tables) have been cleliberate- 
lv derived only from stands which 
have never been eut and which are 
under 


stand 


considered to have grown 
heavily stocked conditions through- 
out their lives. A general lack of 
stand histories leaves these as the 
only types of stands in which stand 
conditions throughout stand life 
have been known. Also the great 
variability of types of cuts applied 
to stands has meant that in stands 
where more than one cut has been 
made no two of the cuts may have 
been alike or had the same purpose. 

The result of the preparation of 
vield tables from uncut stands is 
that they cannot be applied to 
stands under management, where 
they are sorely needed today. At- 
tempts to apply the so-called nor- 
mal yield data to managed stands 
are futile since the development of 
the bulk of the individual trees in 
an unmanaged stand is compara- 
tively slow and the sizes shown as 
normal in the various categories 
have long been surpassed under 
management. Likewise, the numbe~ 
of trees shown by the published 
yield tables to be needed at a given 
time in a given stand is) grossly 
out of line with the number found 
THE AUTHOR is timber management co 
ordinator, West Virginia Pulp & Paper 
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in managed stands where the trees 
are larger and require more grow- 
ing space individually than most of 
those measured in unmanaged 
stands. Indeed the word normal, 
through its association with the 
meastrements of unmanaged 
stands, has come to connote to some 
foresters that which is inapplicable. 

Certainly, though, there are nor- 
mal patterns of development for 
stands growing under specified con- 
ditions. For stands under manayve- 
ment normal development is vastly 
different from normal development 
for stands which are not managed 
and it should not surprise us to 
find that published vield data do 
not fit managed stands. We need 
yield data from managed stands to 
indicate normal development levels 
for such stands. But the collection 
of data from managed stands over 
whole rotations requires long pe- 
riods of time and great expense. 
Growing space and vield studies 
for stands vrowing at different 
density levels are underway by the 
Forest Service but conclusive re- 
sults from the studies are still a 
long way off. 

Thus the profession is without 
vield 


and the need for ever more accurate 


tables for managed stands 


projections naturally accompanies 


Crown canopy in a 17-year slash 


Fig. 1. 
pine stand prior to first thinning, Leff, 
right, photo 


shown diagrammatically ; 
graphieally. 


ihe tremendous surge of titeresi in 
forestry which now surrounds us. 
For this reason we have developed 
at Summerville over the past ten 
years devices which provide us with 
useful control over managed stands 
as well as a reasonable capacity to 
predict sizes and volume of our 
future stands. The devices have 
been applied successfully to both 
pines and hardwoods growing in 
even-aged stands from Georgia to 
Pennsylvania, 


Full Stocking 


Since there is no general agree- 
ment on the point at which full 
stand stocking is reached it) was 
necessary for us to decide as a 
starting point what we would ae 
cept as full stocking in any even 
aged stand. In other words, to what 
density would we allow an inter 
mediate stand to grow before we 
would make a developmental cut 
or accept the stand at rotation age 
as a full crop? We wanted this 
point to be such that the timing of 
developmental cuts would maintain 
the growth rate of individual stems 
at a high level, producing at matur 
ity a crop of trees which had grown 
under stand conditions (as opposed 
to open grown) but in which the 


stand members had grown to the 
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largest diameters the site and age 
conditions would permit. From ob- 
servations made over the years we 
believed that the point of indi 
vidual growth restriction is reached 
when the crowns touch and before 
any interlacing takes place. Look- 
ing upward from the floor of a 
regularly spaced stand of similar 
erowns which have reached this 
condition the canopy would appear 
diagrammatically as shown in 
Figure 1, left, and photographical 
ly as shown in Figure 1, right. 

Decision was made to accept this 
canopy condition as representative 
of full stocking and this provided 
us with a handy tool for woods ap 
plication, However, we wanted the 
condition to be not only observable 
but measurable by customary 
vround inventory techniques. Tow 
many trees of a given size would 
be required to stock an acre of 
land with crowns just touching but 
not interlacing? If we knew this 
the canopy condition would be 
measurable in terms of basal area 
which is readily obtained by er 
tally 

To make this determination we 
made use of two additional devices 
First, we put the closed canopy 
condition on a measurable basis. 
This was accomplished by superim 
posing on each of the diagrammed 
crown perimeters shown a square 
having the same length and width 


as the diameter of the crown. The 


use of squares was not an attempt 
to indicate that tree crowns are 
square but a recognition that in 
well stocked even-aged stands the 
canopy is never filled with crowns 
Instead, the eanopy is filled with 
erowns and openings which reach 
approximate full density when each 
tree is provided with growing space 
equal to the lateral area of its 
erown plus the areas of the four 
corners of its superimposed square 
Having placed a square about each 
crown the diagram appeared as 
shown in Figure 2 

There are 43,560 square feet of 
air space above each acre of land. 
When the sum of the superimposed 
squares equals $3.560 square feet 
an acre of forest will be repre 
sented, Or to put it another way 
the square of the diameter of the 


\ 


Fic. 2.—Crown canopy diagram in Fig 
ure 1 shown with superimposed squares. 


average crown indicates the grow- 
ing space need of the tree of aver- 
age size. By dividing this figure 
into 43,560 square feet of air space 
per acre the number of trees which 
will oceupy this acre in a full 
stocked stand can be determined. 

At this point the number of trees 
per acre in a managed stand is 
measurable if crown diameters are 
known. But the usual forest in- 
ventory takes measurements from 
tree stems, not crowns. If a rela- 
tionship could be found and meas- 
ured between crown diameter in 
feet and d.b.h. in inches, the full 
stocked condition could be meas- 
ured in terms of numbers of trees 
of various sizes per acre or basal 
area. This was the second device 
employed. 

Observations of trees growing in 
the woods had indicated that direct 
and measureable relationship be- 
tween erown width and stem d.b.h. 
does exist, SO measurements were 
made to learn the relationship. For 
all species studied the relationship 
is straight line until large d.b.h.’s 
are reached, and it is not affected 
by site or stand density. In other 
words, large trees have w ide crowns 
and small trees have narrow crowns 
wherever they grow and under 
whatever conditions. A typical 
crown diameter-stem diameter curve 
is shown in Figure 5. 

Havine developed the ecrown- 
stem relationship the closed canopy 
condition could now he measured 
in terms of basal area. For any 
viven d.b.h. the average crown dia- 
meter is read from the curve. This 
figure is squared and the result di- 
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vided into 43,560 to determine the 
number of trees per aere fully 
stocked. The basal area for a tree 
of this size is then determined and 
multiplied by the number of trees 
per acre required for full stocking. 
In this way the basal area per fully 
stocked acre is determined. For 
loblolly pine basal areas computed 
at close to 130 square feet per fully 
stocked acre for all d.b.h.’s. 

Early measurements of the For- 
est Service growing space plots in- 
dicate that poor sites will not 
support this much basal area and 
produce maximum net growth. In 
other words, on these sites trees 
need more growing space than is 
provided by this technique. The 
degree of density reduction needed 
for optimum growth conditions is 
not known but when it is available 
these data can be adjusted and the 
balance of the technique developed 
from that base. 


Plantation Spacing 


Knowledge of the crown-stem 
relationship provides the forester 
with a useful tool for determining 
plantation spacing. Many planta- 
tions have been established on a 
euesswork distribution basis and 
all too often the result is an over 
stocked advanced plantation com 
posed of trees too small for utiliza- 
tion but which are growing ex 
tremely slowly in diameter because 
of the severe competition. If the 
crown-stem relationship is known, 
however, the plantation can be set 
out on a spacing which allows 
rapid individual development to 
the point of merchantability. At 
that time the owner can conduct 
a merchantable thinning in con- 
trast to facing the prospect of a 
pre-commercial thinning at cost or 
a long wait for the trees to reach a 
merchantable size. For example if 
the smallest merchantable diameter 
is 6 inehes and the crown-stem 
curve shows that 6-inch trees have 
8-foot crowns, an 8x8-foot spacing 
will provide a plantation which 
will make good individual growth 
until the canopy closes at which 
time a commercial thinning can be 
made. Planting at a closer spacing 
would waste trees and planting ef- 
fort and cost as well as insuring 
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that either a pre-commercial thin- 
nine would be needed or a much 
longer wait for initial thinning in- 
come would be encountered. 


Yield Tables for Managed Stands 


With the technique for determin- 
ing number of trees required per 
fully stocked acre now developed, 
information from additional 
field would allow the preparation 
of vie ld tables for managed stands. 
If we the of 
managed stands at various 


one 


knew SIZeS trees in 
ages 
and on various sites we could pre- 
pare managed yield tables. 
We do from 


measurements just what sizes are 


not know stand 


reached by trees in managed stands 


but we do know that thinning and 


stand improvement work tend to 


remove from stands the smaller, 
poorly formed trees, leaving a re- 
sidual of dominant and codominant 
trees (Fig. 4). As the number of 
developmental cuts made in a given 
stand increases this trend becomes 
more We therefore 
concluded that our managed stands 


CONSPICUOUS. 


will be composed of trees of the 


OVER STEM DIAME 
For 


Olly Pine 


Bosis 869 measurements 
Summerville, S C 


946 


2 


IN INCHE 


Fig. 3.-—Typieal crown diameter-stem 


diameter 


same sizes as the dominants and 
codominants now measure to 
determine site index. 


we 


Because we map our sites with 
care and record the measurements 
of trees used for site class deter- 
mination (with d.b.h. added) 
have a fund of thousands of meas- 
taken from trees of all 
species on all sites and at all ages. 
Classification of these data by spe- 


we 


urements 


cies, site classes, and age classes 
provided us with ample informa- 
tion On average sizes and size ranges 
obtained by dominant and eodom- 
inant trees. Using average d.b.h.’s 
heights the 
and at the various ages supple- 
mented crown width se- 
cured from the crown-stem curves 
we prepared tables showing num- 
of required in fully 
stocked Volumes 
were applied from standard volume 
tables. Board foot and cord 
arations were based on the 
of d.b.h.’s shown in the 
classifications. A typical cords-all- 
table for loblolly 
Table 


and on various sites 


by 


bers trees 


managed stands. 


sep- 
range 
various 
trees pine is 


shown in 


Fig. 4. 


relationship. ment, 


Thinnings 


Preparation of the yield tables 
for managed stands provides a 
ready-made guide and control for 
thinning type and intensity. Our 
experience at Summerville is that 
markers tend to spend an unwar- 
ranted portion of their time exam- 
ining trees to cut—certainly their 
attention is divided between trees to 
cut and trees to leave by most mark- 
ing techniques. Since the trees to 
be eut are to be removed anyhow 
there is no particular reason from 
standpoint 


The 
purpose of thinning is to select the 


a stand conditioning 


for spending time on them. 


best possible residual trees having 
the optimum distribution and spac- 
ing. Markers best accomplish 
this objective by ignoring the eut 


trees while marking and turning 
their full attention to the stand to 
be left which is usually composed 
of dominant and codominant trees. 
If the desired average spacing of 
the residual trees is known a very 
uniform stand ean be left in excel- 
lent maximum vgrowth 


shape for 


Residual stand following thinning and stand improve 
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TABLE 1.—PoRTION OF 
No 
Site Age trees D.b.h. 

70 20 6 gs 
30 48 11.0 

40 80 12.5 

50 92 13.6 

60 42 14.5 

70 11 15.2 

80 15.8 

80 20 l¢ a4 
30 99 11.7 

40 101 13.3 

50 89 14.5 

60 45 15.4 

70 2 16.2 

80 16.9 

a0 20 30 Os 
30 98 12.3 

40 77 13.9 

50 48 15.2 

60 16,2 

70 

80 17.8 


Board feet—cord breakdown can be made on basis of 


attainment during the thinning 
interval (Fig. 4). Leave marking 
is most efficient and economical but 
cut marking is sometimes required 
by conditions. Either type of mark- 
ing can be readily employed. 
Information on correct spacing 
of the residual can be quickly and 
easily secured from the yield tables 
for managed stands. If the thin- 
ning interval is ten years, the stand 
should be cut back now to the num- 
ber of trees needed for full stock- 
ing ten years hence (Table 1). For 
a twenty year stand on an 80-foot 
site this number of trees is 170, 
shown under the 30 vear age data. 
Correet average spacing for this 
number of trees is also shown to be 
16 feet in the 30 vear age column 
under 
this average figure as a guide for 
spacing of the residual stems, the 
marker can move laterally back 
and forth through the stand, keep- 
ing his marks before him and leav- 
ing the best distributed stand 
composed of the best trees avail- 
able. Variations in density within 
the stand are smoothed out and im- 
proved by this method. The exer- 
cise of sound judgment bv the 
marker can prevent the technique 
from becoming mechanical as there 
is ample opportunity for him to 
choose the best trees while using 
the average spacing figure within 
a reasonable but narrow plus and 
minus range. The resulting stand 


crown diameter.’’ Using 


Yreup Taste For Futty Stockep STanps UNDER MANAGEMENT 


Total Crown Crown Trees 
height diameter diameter’ per acre 
40 12.4 153.! 283 
53 15.1 228.0 191 
63 16.9 285.6 152 
70 18.2 331.2 132 
7 19.2 368.6 118 
77 20.0 400.0 109 
79 20.8 432.6 101 
$5 13.2 174.2 250 
60 16.0 256.0 170 
73 17.8 316.8 137 
80 19.2 568.6 118 
85 20.3 412.1 106 
go 21.2 449.4 97 
1 22.1 488.4 89 
52 13.6 185.0 235 
67 16.7 278.9 156 
80 18.5 342.2 127 
90 20.1 404.0 108 
97 21.2 449.4 97 
101 22.2 492.8 88 
103 23.2 538.2 81 


d.b.h. distributien by classifications. 
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Cords Cords Basal area 
per tree per acre per acre 
.0591 16.7 119.4 
1312 25.1 126.1 
.2067 31.4 129.5 
.2756 36.4 133.2 
.3347 39.5 135.3 
.3905 42.6 137.3 
.4364 44.1 137.6 
.0788 19.7 120.5 
.1706 29.0 27.0 
.2789 38.2 132.2 
43.0 135.3 
46.9 137.2 
0152 50.0 138.8 
.5742 51.1 138.7 
.0984 23.1 123.1 
.2133 33.3 128.7 
.3281 41.7 133.8 
4594 49.6 136.1 
55.4 138.8 
6628 58.3 138.7 
.7547 61.1 140.9 


will be in condition to grow at a 
maximum rate to another closed 
canopy ten years hence when it will 
again be ready for thinning. 

When thinnings are made in 
young stands which have never be- 
fore been thinned, it is often found 
necessary to mark for retention 
some trees having a lower crown 
classification than codominant. 
This is the result of the require- 
ment for leaving a relatively large 
number of trees at a relatively close 
and uniform spacing. These trees 
are smaller in diameter and crown 
size than the dominants and co- 
dominants on which the vield data 
were based. Where the necessity 
for retaining some of them occurs, 
the leave stand does not oceupy the 
site as fully as planned and correc- 
tion of the spacing guide is needed 
A simple adjustment can be made 
by tallying in a marked stand the 
retained diameters (which will 
average smaller than those for dom- 
inants and eodominants) and re- 
calculating the required leave stand 
on the basis of the smaller average 
diameter obtained. 


Discussion 


How much crowing space do in- 
dividual trees need? Perhaps some 
day far in the future we will learn 
the answers from present and pro- 
spective studies. In the meantime 
the technique described provides 
quick and easy answers which are 


entirely adequate for control pur- 
poses. Certainly other factors be- 
side lateral crown growth affect 
stem development but none is 
readily observed or measured. And 
all foresters look to the canopy for 
silvicultural guidance. 

When is a given stand fully 
stocked? Perhaps some day in the 
future we will have the answer to 
this, too, from a stand performance 
measurement basis. But stands 
which have been under manage- 
ment for a long time are few, and 
young stands now growing under 
management for the first time will 
be a long while in producing devel- 
opment figures for a rotation. In 
the meantime, take any forester in- 
to the woods and ask him whether 
or not a given stand is fully 
stocked. His eves will move at once 
to the canopy to see whether or not 
it is closed. And what more logical 
way is there for making this deter- 
mination ? 

To what sizes will trees develop 
under management? The eye of any 
practicing forester is caught by the 
artificial look of a stand which has 
undergone management with its 
cleaning, weeding, stand improve- 
ment, and thinning cuts. What the 
eye sees is a stand which has been 
gradually reduced in numbers of 
trees per acre over the years, with 
the best trees surviving. Inevitably 
the stand comes after a series ef 
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cuts to be composed of trees all of 
which were originally counted 
among the dominants or codomin- 
nants. Often the first thinning 
brings it close to this condition. If 
our projections of sizes and volumes 
for managed stands are based on 
the development made over the 
years by our dominants and co- 


dominants, how can we expect the 
mem!-rs of our managed stands to 
produce more? Of course, we hope 
to grow bigger and better trees 
through genetics but this is another 
long time proposition. And we hope 
to improve our site qualities 
through controlled drainage. But 
these are potential improvements 


Color, Form, and Growth Variations in 


Eastern Redcedar 


Leon S. Minckler 
and Russell A. Ryker 


CERTAIN characteristics of eastern 
redcedar (Juniperus virginiana L.) 
differ inherently according to loca- 
tion of seed source. Such things 
as survival, winter-foliage color, 
form, and growth rate are among 
those characteristics found to be 
affected. Since such characteristics 
often determine the use to which 
redcedar will be put—whether for 
posts, specialty lumber, or Christ- 
mas trees—it is important to know 
what these variations are and where 
to tind seed that will produce the 
desired tree characteristics. 

As a first step, 2-vear-old seed- 
lings from eight geographic sources 
of eastern redcedar seed were plant- 
ed in 1951 in old fields of southern 
Illinois. The variations that oe- 
curred are reported here. 


Methods of Study 


Redeedar seed was supplied by 
several public forestry agencies. 
Seed lots were mixtures collected 
from individual 
trees in a given area. Six of the 
seed lots were identified by eoun- 
ty: in two cases only the state was 
known (Table 1). As it turned out 
the best group 
of 6 trees that can be identified. 

The seedlings were grown in one 
nursery bed at the Mason Nursery 


several to many 


seed source was a 


THE AUTHORS are foresters, Carbondale 
Forest Research Center, Cen- 
Forest Expt. Sta., Forest 
Dept. Agric. 


(Illinois) 
tral States 
Service, U. Ss. 


of the State of Illinois. The 2-vear- 
old seedlings were field planted in 
randomized plots within replicated 
blocks on the Kaskaskia Experi- 
mental Forest. From 100 to 400 
trees were planted in each plot de- 
pending upon the number of seed- 
lings avaliable. The planting sites 
were broomsedge fields abandoned 
15 to 20 years ago and typical of 
old field sites in southern Tllinois. 


Inherent Variations Observed 

After 6 years, variations among 
trees from the different sources oc- 
curred in survival, height, crown 
form, crown size, color of winter 
foliage, leaf form, and abundance 
of galls on foliage. The tree ehar- 
acteristics of a given seed source 
were remarkably constant from 
plot to plot. For example, progeny 
of the North Carolina coastal seed 


TABLE 1.—CHARACTERISTICS OF 


Seed source 


Wilson Co., central Tennessee 

Jackson Co., southwestern Illinois 
Anderson Co., eastern Tennessee 
Albemarle Co., north-central Virginia’ 
Woodward Co., northwestern Oklahoma 
Brunswick Co., southeastern North Carolina 
Nebraska 

Wisconsin’ 


“Assuming a conical shape 


PROGENY 
6 YEARS AFTER 


Average 
survival crown diameter 


which we cannot measure today nor 
can we wait for them to arrive. 
We have to work now with the 
stands we have now. 

Ten years’ use of these tech- 
niques have brought us an excellent 
degree of control over our even- 
aged stands. Perhaps other for- 
esters will also find them useful. 


source survived very poorly wher- 
ever planted; on all plots, the Ne- 
braska source trees were slender 
with purplish winter foliage; on 
all plots the Wilson County, Ten- 
nessee, trees were large, 
broadly conical, and green; and on 
all plots the local Illinois trees had 
the fewest galls. 

Progeny of the central Tennessee 
source were generally superior to 
all others; they had excellent sur- 
vival and height growth, were one 
of the most broadly conical, and 
had the greatest crown volume and 
best color (Table 1 and Fig. 1-A). 
The Illinois source also had excel- 
lent survival and was broadly con- 
ical, but was shorter and had much 
less crown volume. Virginia source 
trees had good survival and height 
but had less crown volume. Trees 
from other sources were so much 
shorter, more slender, and less mas- 
sive that they looked like younger 
trees (Fig. 1-B). 

Survival, crown form, and tree 
With the exception of prog- 
the southeastern North 


source 


size. 


eny from 


FROM REpCEDAR SEED SOURCES 


PLANTING 
A verage 
size of tree 
Total 
height 


Total height 
divided by Crown* 


volume 


Feet Cubic feet 


6.0 


Ratio 


11 


‘Fire destroyed all except one plot replication. Other sources have 3 or 4 replications. 
Volume cone 


1.047 
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the 


Carolina and eastern Tennessee 
sources. Survival was excellent Ta- 
ble 1). The crown form among the 
sourees varied from ‘‘bushy”’ 
broadly conical) to slender al- 
most eyvlindrical). The trees from 
central Tennessee and Illinois 
sources tended to be most broadly 
conical with tree-height /crown 
diameter ratios of 3.1 to 1 (Table 
] Trees from the other sources 
were more slender, especially those 
from North Carolina, Nebraska, 
and Wisconsin. Differences among 
these tree-height /crown-diameter 
ratios suggest classifying the 8 seed 


sourees } groups, “as follows: 


Crown form 


Seed sources 


Central Tennessee Very broadly con 
and Illinois ical 

Eastern Tennessee Broadly conical 

Virginia, Oklaho Slender, eonieal or 


ma, North Caro evlindrical 


lin i, « Ne br isk i 


Wisconsin Very sle nder or 
eylindrical 


Among the above groups differences 
in the crown form ratios are statis 
tically significant 

Average erown volume and total 
height varied greatly among 
sources Average crown volume 
ranged from 1.1 to 5.9 cubie feet 
and average total height from 3.4 
to 6.2 feet (Table 1 The largest 
trees (central Tennessee) were 
more than 2 feet taller and had 5 


dar trees from the central Tennessee source 


Sth growing season 


The pole is 8 feet tall. 


times more crown volume than the 


smallest (North Carolina) (Fig. 
1). Based on crown volume, the 


sources fall into 3 groups: 


‘ontral Tennessee & Virgima 54 
Illinois, eastern Tennessee, 

nd Nebraska 
Oklahoma, North Carolina, 

and Wisconsin 1.5 


The statistical differences among 
these eroups are highly significant. 

Color of winter foliage.—Foliage 
color on March 4, 1957, showed 
marked differences among sources. 
By April 2, winter color had dlis- 
appeared and all foliage was green. 
During the winter there were minor 
color differences among trees of the 
same source, but generally all of 
the trees from each source were 
very similar. A deseription of foli- 
ave color of all sources is given be- 


low 


Seed soures Winter foliage eolor 


Central Green with some trees 
Pennessee slightly tinged with brown 
Virginia Green and most trees 


tinged with brown 


Oklahoma Green and most trees 
tinged with brown or 
purple 

North Light pale green with 

Carolina brownish patches on most 
trees 

Eastern Greenish brown, a few 

‘Tennessee green trees 
Illinois Brown or greenish brown, 


very few green trees 


Nebraska Purple or purplish, no 


green trees 


Reddish or purplish brown, 
some trees a dead brown, 


Wisconsin 


no green trees 


Leaf form and cedar-appl rust. 

Redcedar winter foliage normal- 
ly has two leaf forms: The ap- 
pressed scale-like leaves and the 
sharp-pointed, awl-shaped leaves. 
The latter usually occur toward the 
bottom of the crown. Trees of both 
the Illinois and the central Ten 
nessee source had appressed leaves 
ever the whole crown or only 
a narrow zone of sharp-pointed 
leaves near the base. Trees from 
the North Carolina and_ the Ne- 
braska sources, however, had the 
sharp-pointed leaves on half or 
more of the crown area. The other 
sources, eastern Tennessee, Okla 
homa, Wisconsin, and Virginia, had 
intermediate distribution of the two 
leaf types. These differences in 
leaf form tended to persist in the 
summer foliage. 

Galls of cedar-apple rust (Gym- 
nosporangium) were present on 
trees from all sources, but the local 
Illinois seed source showed the 
ereatest resistance to the disease. 
The central Tennessee source Was 
moderately susceptible and trees 
from eastern Tennessee, Oklahoma, 
Virginia, and Nebraska had many 
old galls when examined in Febru- 


ary. 
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Significance of Results 


The consistency and magnitude 
of the observed variations obtained 
in this study are good evidence that 
the variations observed are genetic. 
There inherent varia- 
tions among the 8 sources in at least 
6 characteristics. It should not be 
inferred, however, that these varia- 


were wide 


tions are necessarily typical of the 
different geographie locations rep- 
resented in this study. They are 
typical only insofar as the samples 
are Nevertheless, 
the results illustrate the importance 
tree 


representative. 


of seed souree selections in 
pianting projects. 
Knowledge of these inherent dif- 
ferences could be used in several 
wavs. The highest vields of special- 
ty lumber ceuld be produced from 
the fastest growing trees with good 
survival. The same is true for fence 
posts. Varieties with purple winter 
foliage or evlindrical crown form 
may have ornamental value. Trees 
with sharp-pointed leaves might be 
for protective hedges while 
eould 


used 
trees with scale-like leaves 
be used in hedges where beauty and 
lack of prickly leaves are more im- 
portant. 

Another important 
able use of redeedar is for Christ- 
It is one of the suitable 


profit- 
mas trees. 
species that ean be grown for this 
purpose on old fields in the Central 
Ilow do these different seed 
sources rate for Christmas tree pro- 
can be 


States. 


duction? Several sources 


eliminated at onee. Trees from 
seed North Carolina. 
Wiseonsin, and Oklahoma had low 


survival or were too small 6 years 


sources 


after planting. Trees from the Ne- 
too slender and 
pur- 


braska source were 
all of them were purple or 


plish. The eastern Tennessee trees 
had low survival and 
brown in color. The remaining 3 
sources, central Tennessee, Vir- 
Illinois, offer promise 


were too 


vinia, and 
but the central source 
was outstanding. the 
Virginia source were large enough 


Tennessee 

Trees from 
but they were less green, more slen- 
der, and had more galls and sharp 


the loeal 


nois source were smaller than those 


needles. Trees from 
from central Tennessee or Virginia 
but the chief drawback for Christ- 
mas trees was the brownish winter 
foliage. 

The central 
collected from 6 large trees on the 
Lebanon Forest of the 
Department of Conservation. Seed 
was collected by the ranger of Leb- 


rennessee seed was 


rennessee 


anon Forest, from trees across the 
Ile stated 
that these trees appeared to be no 
different from others in the Lebanon 
his belief 
general 


road from his residence. 


further stated 
redeedar of that 


area and 
that the 
area Was a superior strain. 

This brings up a point that should 
he considered in all seed source 
To detect overall genetic dif- 


ferences between widely separated 


tests 


populations (or races) of a species 
a representative sample of that 
This 
for observing character- 
other 


population or race is needed, 
is useful 
istics such as hardiness or 
venetie variations developed under 
climatic influences. Other charae 
teristics may vary from tree to tree 
within a population. These would 
have to be evaluated by 
tests of individual 


of the relative uniformity within 


progeny 


trees. Because 


plots, the evidence iS strong in the 
that 
form, resistance to galls, and leaf 


present study color. crown 


form are population characteris- 
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may be either 
a population or individual tree 
characteristic or both. Future 
studies should include progeny tests 
of superior individual trees. 


tics. Growth rate 


Summary 


Eastern redcedar seed from eight 
widely separated sources was plant- 
bed and trans 


ed in one 


planted in replicated plots in south 


nursery 


ern I]linois. Six years after plant 
ing the trees exhibited wide venetie 

the different 
winter 


Variations among 


sources. Color of foliage, 
crown form, and growth rate varied 
significantly among the progeny of 
the different Other 


significant variations were survival, 


seed sources. 
leaf form, and resistance to cedar- 
apple rust. 

Color ranged from green through 
brown to purple. Crown form 
ranged from almost cylindrical to 
broadly conical. The range of aver 
SOUrCES 


feet. 


erown volume among 
was from 1.1 to 5.9 
Average survival ranged 
to 97 Leaf 
from almost all appressed seale-like 
to half or more of sharp-pointed 
leaves. The local had the 


fewest cedar-apple galls. 


age 
eubie 
from 16 
varied 


percent. form 


sourcee 
The outstanding crew 
from eollected 

trees on the Lebanon 


progeny 
large 
Ten 


Conserva 


seed from 6 
Forest. 
Department of 


tion, Wilson County, in north-cen 


nessee 


tral Tennessee, 
seed were the largest and the green 


Progeny from this 


est in winter. Survival was 92 per 
cent after 6 vears. The crowns were 
broadly conical with mostly seale 
like leaves. The high vigor and the 
generally good characteristics for 
Christmas trees, lumber, and posts 
best of 


make this seed source the 


those tested. 


it 

& 

4 
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An Effective Poison and Repellent 


for Porcupine Control 


Wendell E. Dodge 


THE FOLLOWING ACCOUNT is a pre- 
liminary report of experiments for 
the control of poreupines which 
have been in progress at the Mas- 
Cooperative Wildlife 


since the fall of 


sachusetts 
Unit 
The program was supported 

Rodent Control 
United States Fish 


Branch of 


Research 
1955 
financially — by 
Funds of the 
and Wildlife 


Predator and Rodent Control 


Service 


Prior to this research, Horn (4 
Gabrielson (2), Hamlet (3 
Spencer and Hamlet (7 
and Merrill 


vestigators who tested chemicals as 


Spen 
eer 
were the only in 


a possible means of control for por- 


ii AUTHOR is of the Department ot 
Zoology, University of Massachusetts, 
\mbherst, Mass He wishes to acknowl 
edge the cooperation and technical advice 

William G. Sheldon and Howard A 
Merrill of the U. S. Fish and Wildlife 
Service and thanks to Professors A. D 
Rhodes and H. G. Abbott of the Uni 
ersity of Massachusetts for their review 


f the manuseript 


mtribution of the Massachusetts Co 


operative Wildlife Research Unit sup 


rted jointly by the U. S. Fish and 
Wildlife 
vision of Fisheries and Game, the Uni 
versity of Massachusetts and the Wildlife 
Management Institute 


Service, the Massachusetts Di 


cupine. The earlier studies dealt 
with a strychnine-salt combination 
part 
salt. 


mixed in the ratio of one 
strychnine to twelve 
This method did not prove success- 
ful in the Northeast, which may be 


parts 


due to a higher consumption of 


tannin by the animals. Tannin is 
a known antidote for poisoning by 
Merrill (5) experi- 
chemicals as 


strychnine, 


mented with such 


micro-arsenious acid, arsenie tri 
oxide, thallium phosphate and 1080 
sodium fluroacetate) but without 
much success. Many of the baiting 
laborious and the 


methods were 


poisons mentioned involve too many 
operational hazards. 

Numerous factors have to be eon- 
sidered in the selection of any one 
poison for use as a_ rodenticide. 
Such variables as toxicity, dosage 
levels and their relative effective- 
ness are important. Also, tolerance 
development, acceptance by the 
animal, odor, taste and the hazard 
to other forms of wildlife must be 
considered. Operational hazards 
are of extreme importance. 

Not all animals react alike. Some 


individuals are highly resistant to 
certain poisons while others sue- 
cumb to relatively small doses. All 
these reaction differences have a 
correlation with age, sex, diet, and 
health of the individual. A poison 
candidate must fit many require- 
ments and then that dosage which 
is lethal to 50 percent of the test 
individuals (I.Ds9) must be estab- 
lished. The LDso is that figure 
from which actual poison baits are 
formulated. 

Experiments during this study 
were concerned with such poisons 
as Aldrin, Endrin, Dieldrin, thio- 
semicarbazide, and sodium arsenite. 
Of these materials, sodium arsenite 
(technical), in a powder form, ap- 
peared to be the most 
as its LDs» for poreupines is very 
low in contrast to that for deer and 
Also, it is readily 


promising 


other mammals 
accepted by poreupine their 
resistance level is low when com- 
pared to the other poisons men- 
tioned above (Fig. 2). The powder 
is easily obtainable and is relative- 
ly inexpensive. 

Many baits and different com- 
binations investigated, but 
apples, containing the field dosage 
of 75 to 300 milligrams of technical 
sodium arsenite, proved to be the 
best. The 


punching two to three holes of 14 


were 


apples are loaded by 


inch diameter towards the core. 
After the poisou is inserted, the 
holes are sealed by squeezing the 
surface together. Some operators 
cut a 
in the apple for 


These holes are sealed in the same 


wedge or cone-shaped hole 


easier loading 
manner. 

Almost any apple will be accept- 
the porcupine, but of the 
numerous varieties tested, Bald- 
wins or Red Delicious are pre- 
ferred and 
ter than other varieties. 

The operator should avoid care- 
less spilling of the powder and be 


ed by 


weathering bet- 


resist 


% 
4 
| 
‘ 
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| 
f 
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an 
Fie, 1.—Defoliation of hemlocks by poreupines, common occurrence in New England. 
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especially cautious when cuts or 
abrasions on the hands are present. 
Although the material is not readi- 
ly absorbed dermally, it is danger- 
ous to exposed sub-cutaneous tis- 
and should observe ex- 
treme care in washing after han- 
dling the material. Rubber gloves 
should be an important item of the 
required equipment. 


sues one 


The best period for poisoning 
operations in the Northeast is dur- 
ing the winter months when the 
in rock 


animals are concentrated 


ledge denning sites and necessarily 


vregarious due to the scarcity of 
During the re- 


good denning sites. 
maining months of the year, por- 
cupines are scattered throughout 
the woodlands. Also, the winter 
inonths are usually a period of 
minimum management activities 
and more time can be devoted to a 


poisoning program. 

Hazard to other forms of wild- 
life is minimized by placing the 
poisoned apples well back in the 
which are inaccessible to 
many animals and rarely frequent- 
ed by others. The hazard is also 
reduced because of the higher re- 
sistance of other species to the 
poison and one’s care in placing 
the baits 
earrion eaters is negligible as the 


dens 


Secondary poisoning of 


porcupines die in the dens and thus 
If the 
poisoned poreupines are eaten. the 


are not readily available. 


higher resistance of the consuming 
animals to the poison will usually 
avoid fatalities. During this study, 
only one animal was found dead 
outside the den and no convulsive 


animals were seen at any time. 


An ample number of poisoned 
apples should be placed to take 
care of the estimated denning pop- 
ulation. The population ean be 
roughly estimated by the appear- 
ance of droppings and trails leav- 
the Working on fresh 
snow is desirable individual 
tracks can be more readily deter- 
mined. The always 
placed a minimum of two poisoned 
apples to each den and more deter- 
mined by the estimated population. 
One application is devastating, but 


a second baiting should be made to 


ing 


area, 


as 


investigator 


insure poisoning the ‘‘ wanderers’ 


100 A 
90 i 
80 
Dieldrin 
Thiosemicarbazide 
70 x +—+—+ Sodium arsenite 
Pp * Endrin- Aldrin 
60F 
10.8 
so x 
n / 
t ¥ 
40 
K 
30 
20 
10 
ol 
e 3 4 5 6 7 4 9 10 is 
Milligrams of Toxtc/ Kilogram of Body Weight 
Fig. 2.—Dosage—mortality curves for acute oral toxicity of various poisons to 


poreupines. 


or those animals that spend a nun- 
ber of successive days away from 
the den site. 

During the winter of 1957 and 
1958, the Vermont State Depart- 
ment of Forests and Parks carried 
out a control program using the 
(1). A for- 


mulation was made by thoroughly 


above methods stock 
mixing thirty-nine grams of granu- 
lated sugar with fifteen grams of 
Number 
0 gelatin capsules were used which, 
filled the 

approximately 


technical sodium arsenite. 


stock, 


150 


when with 
tained 


vrams of sodium arsenite. 


milli- 
A suit- 
able number of apples and capsules 
were given each field man and he, 
at the den site, applied the poison 


by cutting ®4-inch cone-shaped 
plugs out of the apple and then 
dusted 14 capsule to each of two 
to four holes depending on the size 
of the apple. The plugs were then 
replaced and the apples deposited 
in the den. 

The program was highly selec- 
tive, and of the 101,000 acres of 
forested land treated, 100° pereent 
control was obtained on approxi 
mately 24,000 acres with 80 to 100 
control the 
The smaller area was 


percent on remaining 
77.000 acres 
rechecked and rebaited, probably 
accounting for the higher control 
figure. 


the toxicoloe| 


cal investigations referred to above, 


Coneurrent with 


TABLE 1,—ListTiInGe oF REPELLENT COMPOUNDS TESTED AND PROPERTIES 
Repelleney to 
Compound Color State Odor, ete. poreupines 
TNB-A Dk Brown Liquid Irritating odor None 
ZAC White Powder Pungent None 
TN-2500 Pink Liquid Pungent None 
Arasan SF-X Pink Liquid Pungent None 
VE-3-100 Brown Liquid Irritating High initia! 
DR-4077 Yellow Granular Irritating High S8% 
DR-4073 White Powder None to 
DR 4041 Brown Powder Sweetish odor None to 15° 
DR-4082 Black Solid Pungent, Gas None to 25 
DR-5199 Gray Liquid Putresent None to 12° 
H-101 Dk Brown Solid Pungent None to 30% 
DR-1622 White Powder None to 17¢ 
DR-1919 Brown Crystals Sweetish odor None 
TN-2531 Yellow Powder Non 
DR-4076 White Powder None 
DR-2610 Opaque Crystals Pungent None 
TMTM Gray Pellets Sour None 
‘*Cuprinol’’ Clear Liquid Pungent, tacky None to 10% 
Powder Sweetish None to 35% 


CEFRO Brown 


‘Beta nitrostyrene mentioned in text. 
material by the Denver Wildlife Labora 


The DR numbers are those assigned to the 
tories of the Fish and Wildlife Si rvice. 
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Research Unit carried on an 
tensive study to find a suitable 
porcupine repellent There are nu- 


Yankee 


poreupines such as creo 


inventions’’ for 


merous 


epelling 


diesel oil. used crankease oil, 


ered paint, and the placing of 

some distance away 

buildings. none of which is 

effective 

well known repellents 

proved sueeessful in 

and rabbits were 

Poreupines a] 

the gustatory acute 

those mammals, and these 

terials offered no protection 
against its depredations 

Beta nitrostvrene, prepared from 

henzaldehvde and nitromethane 

and patented by DuPont (U. 5S 

Nov. 30, 1948 

percent con 

tration with 10 percent Altox 


1500 as the emulsifying agent and 


Mr. Roy <A 
service in the | 
vas 69 


Mr. Phillips was born at Castle, Mont., on August ll, 


Montana State University at Bozeman and also took classes in forestry at the 


Geon 145 3 latex adhesive* has 
given 75 to 90 percent protection 
in all tests. The material is easily 
applied by painting or spraying, 
and it weathers well. 
its highly irritating characteris- 
ties, care should be taken to avoid 
contacts with the skin, eyes and 
respiratory organs. This mixture 
has not been tested for its phyto 
toxicity, and it is not recommended 
that it be applied to plants of any 
sort until such tests have been 
made. It is suitable for such uses 
as protecting cottages, boats, ont- 
door latrines, and similar localized 
applications on inanimate objects, 
but because of the cost factor, it is 
not economically feasible to make 
broadeast applications on a large 


seale hasis 


Altex 4500 is a produet of the Atlas 
Powder Company and the Geon 145 X 3 a 
product of the B. F. Goodrich Company 


Roy A. Phillips (1889-1959) 


Phillips. a retired veteran forester with more 
S. Forest Service, died at Glendale, Ariz., on January 20. He 


University of Montana. 


His Forest Serviee career began : 


In 1910 he participated in the terrific struggle against 


swept northern Idaho and the St. Regis drainage in western 


trapped with his crew neat Sildex, he held his men ona small flat and brought 


them through unharmed after a night of fighting spot fires which threatened 


to envelop their haven 


Beeause of 
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than 40 years’ 


1889. He attended 


is a fire euard on the Lolo Forest in 1909. 
the holocaust which 


Montana. En 


Mr. Phillips participated in early planting jobs and made important con 


tributions 


pioneer 


rines 


dur Ine 


forest tree 
World War I, Mr. 


first on the Lolo and then on the Kaniksu Forest as assistant 


nurseries in the United States. 


After 
Phillips returned to the 


to the «ke velopment of Savenae Nursery. The latter was one ol the 
service with the 


Forest Service, 


supervisor. In 


1924 he was assigned to the St. Joe as torest supervisor. Except tor two short 


issignments to the Re 


Guavule Project 


until retirement on January 1, 


during 


World War TI, 


Kaniksu, and Custer Forests. 


One of his 
road development 
in 192] 


rional Office Division of Operations and serviee on the 
all Mr. Phillips’ service from 1924 
1952, was as supervisor of the St. Joe, Nezperce, 


major professional accomplishments was in the field of forest 


lle became a member of the Society ot American Foresters 
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Zoning for the Management of Black Cherry 
on the Allegheny Plateau 


A. F. Hough 


FORESTERS USE THE term ‘‘zone’’ 
to define some specific area or con- 
dition such as a trail, waterfront, 
roadside, buffer strip, cambial area, 
or grazing dependency. The bio- 
geographer defines ‘‘life zone’’ as 
an area particular 
forms of plant or animal life. In 
area 


dominated by 


general terms, a zone is an 
set off or characterized as distinct 
from other areas because of its use 
or natural characteristics. 

The zoning proposed here is the 
separation of forest land into dis- 
tinet areas that differ in 
for the 
blaek 
Prunus scrotina Ehrh.) on 
Allegheny Plateau. 
principally 


strata or 
management possibilities 
successful perpetuation of 
cherry 
the 
Such 


northern 


zoning is based 


on the critical elevation above 


which vlaze-storm damage 


severe 
to black cherry, especially to sap 
and small apt to 


lings poles, iS 


eause serious economic losses and 


block efforts. 
types at lower elevations known to 


regeneration Forest 


be adverse for black cherry man 
agement are described and ean be 
delineated. 

The aim of zoning is to aid the 
the 
more promising areas for perpetua- 
tion of this 
within the Allegheny Plateau of 
Pennsylvania and New York and 
his initial efforts 


forest manager selecting 


valuable hardwood 


in concentrating 

on such areas. 
The Plateau and Its Forests 
The Allegheny 


about 26 million 


eovers 
40,625 
Penn- 
svlvania and southwestern New 
York (Fig. 1). This uplifted and 
dissected plateau ranges in eleva- 
tion from than 1,000 feet in 
the valley bottoms to about 2,600 
feet 
upward in Potter County, Penn- 


Plateau 
acres 
western 


square miles) of 


less 


where the strata were domed 


THE AUTHOR is a silvieulturist, with the 
Northeastern Forest Experiment Sta 
tion, Forest Service, U. 8. Dept. Agric., 
Upper Darby, Pa. 


sylvania, and in parts of southwest- 
ern New York. It also includes the 
highest point in Pennsylvania, Mt. 
3,213 feet sea-level 

in Somerset County the 
Maryland line. 

Valleys in the nonglaciated por- 
tions of the Plateau 
sided and V-shaped, while inter- 
stream areas are fairly wide where 
held up by hard sandstone or con- 
elomerate rock formations. Part of 
the plateau 
jeeted to 


Davis above 


near 


are steep- 


sub- 
action that 
formed the 
York (Fig. 


area has been 
glacial 
widened valleys and 
Finger Lakes of New 

The climate is generally cool and 
moist. Much of the precipitation 
occurs as snow. At higher eleva- 
tions, glaze or ice storms are fairly 
frequent during the winter months, 
bend and damage 


Such storms 


young black cherry growth and 
thus are important factors in zon- 
ing forest land for production of 
this species. 

Originally, forest associations on 
the Allegheny Plateau were hem- 
lock-beech-maple, white pine-hem- 
lock-hardwoods, and the mixed oak 
chestnut types (19). Logging, fire, 
have 


and hardwood 


reduced hemlock and white pine to 


competition 

remnants, and chestnut has 
the chestnut 
second erowth 


mere 
been removed by 
blight. Old- or 
stands dominated by white pine or 
and 
types to 


Convel sion 


black 


hemlock are rare; 


of such eoniferous 
cherry is not recommended 

Present-day second-growth for 
ests are secondary successions that 
have replaced the original types, 
Least productive are the aspen-pin 
covering areas of 


stages 


cherry 


Fig. 1.—The Allegheny 


Plateau of Pennsylvania and New 


York. 
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Bi Aftermath of a glaze storm. Here, damage chiefly by bending—is quite 

ent in a 25-vear old stand of black cherry and sugar maple on the Kane Ex 
per ntal Forest in Elk County, Pennsylvania It resulted from a severe glaze 
torm that hit the Allegheny Plateau on February 13-14, 1950. Photograph was 


past fires 18 Second-growth 
mixed oaks oceupy sites that are 
dry and have also been subject to 
past fires. The most important for- 
est association on the Allegheny 
Plateau today is the beeeh-birch 
maple second growth, also called 
the Allegheny hardwood — type. 
Black cherry and the maples are 
the most valuable species in. this 


Type (15 


Basis for Zone Delineation 

Research conducted over 30- 
year period in silvies and silvieul- 
ture. harvest-cutting methods, and 
natural regeneration has revealed 
some of the main factors that in 
fluence the ecology and manage 
ment of black cherry and its as 
sociated species These studies, as 
well as local observations, reports, 
and diseussions with private and 
public forest-land managers in the 
region, form the basis for delinat- 
ing the various zones discussed 
here 

Onee the eritical elevation for 
glaze damage has been decided on, 
it is relatively easy to delineate 
this zone on a map. 

Broad tree associations or forest 
types known to be unfavorable for 
black cherry are: (1) the mixed 
oaks, (2) the aspen-pin cherry- 


bracken fern association of old 
burns and frost pockets, and (3 

the pure hemlock or hemlock-white 
pine type. The favorable forest 
type common on the Allegheny 
Plateau is the mixture of species 
known as ‘Allegheny hardwoods”’ 
or the ‘‘beech-bireh-maple’’ type 
in which there is a large admixture 
of black cherry of seed-bearing 
size. 

We can assume for practical 
zoning purposes that these cover 
types, whether temporary or per- 
manent, provide us with enough 
information for forest manage- 
ment planning. Mapping of forest 
cover types with the aid of aerial 
photographs and checking delinea- 
tions by field reconnaissance is well 
known to most foresters and will 
not be deseribed here 

Basie to zoning is the knowledge 
that climatic, biotic, and site (top- 
ographie and soil) factors are ex- 
pressed in the ‘‘site-type’’ or kind 
of vegetation found on a= given 
area. Thus productivity or site 
quality, particularly for the man- 
agement of black cherry, is essen- 
tial in the method (23, 24, 25). 

The  eritiecal elevation above 
which the frequeney and degree of 
vlaze damage become too great can 
only be set in a given locality by 
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reference to past storm damage. 
Records kept by the American 
Telephone and Telegraph Company 
(2) show damaging glaze storms 
to be fairly frequent in a broad 
belt from north Texas to the Da- 
kotas and east to the Atlantic 
north of Virginia. 

On the northern Allegheny 
Plateau, a study of the effects of 
the severe glaze storm of March 
1936 (9) showed serious damage 
to second-growth and older stands 
at elevations from 1,800 to 2,000 
feet above sea level in western 
Pennsylvania and western New 
York (70). The same storm, as it 
reached central New York at lati- 
tudes from 42° 50° to 43° 0’ north, 
severely damaged stands between 
1,000 and 1,500 feet 

The glaze storm of December 27- 
30, 1942 in Otsego and Herkimer 
Counties, New York, badly dam 
aged trees at elevations above 1.000 
feet (22). In northern West Vir 
ginia on the Cheat Mountain 
Range, severe injury from glaze 
was restricted to stands located 
above 2,100 feet elevation during a 
storm in January 1956 (6 
Farther south in the Appalachian 
Mountains glaze has oeeurred at 
elevations of 1.200 to 4,000 feet 
(21). A storm reported by Abell 
(1) in the southern Appalachians 
on December 17, 1932 damaged 
stands above 3,000 feet elevation 
By contrast, in coastal New Jersey 
and the western shore of Maryland, 
glaze storms have occurred in 
stands at all elevations. 

Studies made on the Allegheny 
Plateau following the heavy glaze 
damage by the storm of February 
13-14, 1950 have revealed that 
stand age and species composition 
are important factors affecting the 
kind and degree of injury. There 
is a definite distinction between 
the kind and amount of glaze dam- 
age done to larger, more brittle 
black cherry of older-age classes as 
compared to that suffered by young 
pole and sapling stands. The older 
trees are usually badly broken in 
the tops, and occasionally forked 
boles are split at the crotch. Lean- 
ing trees are often uprooted. How- 
ever, experience detailed 
studies have shown that black 
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cherry stands 40 years of age or 
older recover rather well from all 
but the most severe glaze injuries 
(4, 5, 8). 

This is not the case with young 
sapling and small pole-sized black 
berry—20 to 35 years old. Here, 
the worst glaze injury is bending. 
Top-breaking, fork-splitting, and 
uprooting are relatively unimport- 
ant (17). The bent-over stems sel- 
dom recover upright growth: they 
produce sprouts along their boles 
and thus have little or no future 
value (Fig. 2). 


Thus, the risk of almost complete 
loss of the large saplings and small 
poles makes it advisable to zone 
for black cherry production on the 
below which 


basis of elevations 


glaze storms are less destructive. 


Recognized Zones on the 
Allegheny Plateau 


By the factors here described, 
five zones are commonly found in 
the Allegheny Plateau forests. 
Most important to the manage- 
ment of black cherry, Zone 1, is 
the Allegheny forest 
type below the critical elevation. 
The other zones cited are less fa- 
vorable to black cherry manage- 
ment. The five recognized zones 
are: 

1. Allegheny hardwoods below 
the eritical 
glaze injury to young growth. 

2. Allegheny hardwoods above 
the critical elevation. 

3. Mixed oaks. 

4. Aspen-pin cherry. 

5. Hemlock. 


hardwood 


elevation of serious 


The Allegheny hardwood forests 
of Zones 1 and 2 similar in 
species composition, soil., site qual- 
ity, and past stand history. The 
chief species are sugar and red 
maple, beech, yellow and_ black 
birch, and black cherry. Stands 
vary from young growth to rem- 
nants of the original forest. Site 
quality is generally good in the 
absence of repeated wildfire or 
local areas of poor drainage on 


are 


claypan soils. 

The all-important difference be- 
tween Zones 1 and 2 is the greater 
glaze damage and poor recovery of 
to 20- to 35-year-old black cherry 


stands at the higher elevations (10, 
17). During a given glaze storm, 
the weight of ice and consequently 
the damage by bending and stem- 
breaking is much greater in stands 
on higher ground. 

The mixed oak type forms an- 
other area, Zone 3, in whieh it is 
difficult, if not impossible, to regen- 
erate black cherry. The mixed oaks 
above the critical elevation are 
‘double jeopardy’’ for cherry. 
Factors that make the mixed oak 
zone a poor risk for intensive man- 
agement of cherry are: (1) the 
lack of black cherry seed trees; (2) 
relatively poor site conditions (23) 
with shallow rocky steep 
south and west slopes, and a low 
water table; (3) a history of fairly 
frequent forest fires; (4) aggres- 
sive sprout growth of the oaks after 
cutting or fire; and (5) heavy 
deer-browsing. 

The aspen-pin cherry forest 
type makes up a fourth zone on 
the Allegheny Plateau. This zone, 
a favorite of deer, is difficult to 
protect and improve. Past forest 
fires have swept the type at fre- 
quent intervals since the days of 
early logging (18). As a result, 
desirable species are relatively few 
and tree quality is low. Attempts 
to plant hardwoods in this zone 
have usually failed because of the 
microclimate and animal 
damage (14). Conditions are even 
less favorable than in the 
mixed oak zone. Thus, it would 
seem unwise to attempt to propa- 
gate black cherry in this zone either 
by artificial planting or natural 
regeneration. 

The fifth and final zone, which 
locally may be important, is the 
hemlock forest type. Stands of 
white pine or white pine-hemlock 
are similar to the pure hemlock 
type, but today on the Allegheny 
Plateau they seldom cover exten- 

Silviculturally, these 
types are valuable as 
seed sources, and they do have com- 
mercial utility. But methods of 
converting them to black cherry 
have not been studied, and even if 
it were possible to perpetuate and 
manage for black 
cherry the area involved is small. 
It would seem best to 


soils, 


severe 


here 


sive areas. 


coniferous 


such stands 


encourage 


the conifers and produce black 


cherry on other lands. 


An Example of Zoning 


Zoning by the method deseribed 
has been applied to 702,000 acres 
of the Allegheny National Forest 
(Fig. 1). Fortunately, maps of 
topography and forest types, basic 
tools for zoning, were available for 
this portion of the plateau. 

On the basis of glaze storm dam- 
age in 1936 and 1950, the critical 
elevation for black cherry manage- 
ment was fixed at 2,000 feet (70). 
Still, severe damage to saplings and 
small poles may occur below this 
level on north and 
while some stands above 2,000 feet 


east slopes, 


may be only slightly damaged if 


they are on the warmer south and 
west slopes. this 
example we have not attempted to 
show zones in minute detail based 
on both aspect elevation 
Rather the critical 2,000 foot con- 
tour seemed sufficient @uide as 
influencing black 


Nevertheless, in 


to glaze zones 
cherry management. 

The first step in zoning this for- 
est area the 2,000 
foot contour from U. S. Geological 
Survey quadrangle maps onto a 


Was to trace 


base map of the same scale. Once 
the area lving above the critical 
elevation had been delineated, the 
‘mixed 


extent of cover such as the 
oak,’’ and 
hemlock types was shown. In this 
the 


responding to groups listed by the 


ee 
aspen-pin cherry, 


case broad cover types, cor 
Society of American Foresters, had 
been marked on topographic maps 
by the Northeastern Forest Ex 
periment Station’s forest 
field 1947. 


field checks have shown practical 


SUPVeS 
crews in Subsequent 
ly no change in the area distribu 
tion of these types. Changes have 
occurred volume growth and 
size classes of the timber, but the 
major species composition — has 
changed little, if any, during the 
last decade. 

The final result is a map show- 
ing in some detail the location of 
the various zones to be considered 
in the local management of black 
(Fig. 3). The unshaded 
area in Figure 3, designated as 
Allegheny hardwoods, is the most 


cherry 
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BELOW 2,000 FEET | \ 
ABOVE 2,000 FEET i 
MIXED OAK 
ASPEN-PIN HERRY 
J HEMLOCK 
1a. Critical elevation and forest associations were used as the basis for delineat 


ing zones suitable for perpetuation of black cherry. 


favorable zone for continuous pro- 
duetion of young age classes of 
black cherry. 

An estimate of the acreage in 
each zone was prepared by the 
erid dot count method. The results 
show that 59 pereent (415,700 
acres) of the total sample area is 
most favorable for black cherry 
management (Table 1). It is here 


that the landowner or forest man- 


ager should concentrate his efforts 


to reproduce and 
crops of this hi 


wood. 


successive 


eh-value cabinet 


Still, cherry as well as other 


species do TOW il 
stocked sawtimb« 
2.000 feet eleva 
strated by their 


TABLE 1.—-AREAL DISTRIBUTION OF MANAGEMENT ZONES ON AI 
FOREST 


Zone 


Allegheny hardwoods below 2,000 feet 
2. Allegheny hardwoods above 2,000 feet 
Mixed oaks 

4. Aspen-pin cherry 
5. Hemlock 

All zones 


A eres 
415,700 
116,100 

98,300 

65,000 

7,400 
702,500 


ito valuable well- 
stands above 
tion, as demon- 
presence on the 


LEGHENY NATIONAL 
Are a 


Percent 


59.2 
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Allegheny National Forest. If sap- 
lings and small poles above this 
critical elevation escape severe 
glaze damage and are otherwise 
protected and managed, they can 
be expected to develop into saw- 
timber. 

Although the zoning procedure 
deseribed here outlines the areas 
most favorable for cherry, some 
further refinements must be ob- 
served during the intensive man- 
agement program necessary for the 


success of this species, 


Recommendations 
Past studies of the silviecal char- 
acteristics of black cherry and the 
silvicultural practices best suited 
to its successful regeneration and 
development have shown: 

1. The most favorable situations 
for black cherry regeneration are 
wood sites, especially moist, fertile, 
lower slopes on north and east as- 
peets. On the other hand, boggy 
or swampy sites of slow drainage 
or sites with glevy layers within 12 
inches of the soil surface are un- 
suited to regeneration or suecess- 
ful growth of black cherry (26, 
17). 

2. Method of cutting is a prime 
factor in managing for black 
cherry; the only known suecessful 
cutting method is the use of small 
circular openings or narrow strips. 
This is probably due to the early 
requirements of cherry for light 
and growing space concurrent with 
protection from the climatie ex- 
tremes found in larger clearings. 
To obtain the needed microclimate, 
circular openings should not be 
much over 1 chain (66 feet) in 
diameter or strips not wider than 
1 chain. Birds commonly visit such 
openings and disperse cherry seed 
(14, 17). The minimum size of 
opening is not known; but accord- 
ing to observations in old-growth 
stands, removal of one or two ad- 
jacent mature trees can result in 
successful black cherry reprodue- 
tion. If the strip system is used, 
orienting the strips up and down 
slopes will reduce damage of young 
growth from glaze breakage of 
larger timber along the edges (17). 

3. Stand size, age class, or species 
composition within the Allegheny 
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hardwoods type are secondary fae- 
failure of 
black cherry production. Generally, 
it is a better practice to convert a 
Stand of relatively poor-quality 
trees to desirable black cherry re- 
generation than to attempt to con- 
vert fast-growing, well-stocked 
stand of high-quality desirable 
species to cherry. Mixtures of low- 
sprout 
maples, and low-vigor birches offer 


tors in the success or 


holdover beech. 
200d possibilities for regeneration 
of black cherry. Stands in the 40- 
to 60-vear age range may be con- 
verted as well as older stands. 

+. Good eutting methods alone 
will not assure suecessful cherry 
The chief cultural 
early 


regeneration, 
measures necessary are: 
elimination of stump sprouts over- 
black 
ree weeding or cleanings to 

selected individuals: and 
stand-improvement thinnines to re 


topping seedling cherry ; 


+ 


Crop 


favor 


move defective trees or poor species 
of the 
29, 25. 


and to maintain 
selected individuals (7, 
20). 
». Protection of reproduction 
from deer browsing is also essen- 
tial (76). Slash left in place will 
help, but necessary 
where deer populations are exces- 
sive—as they are in many <Alle- 
Plateau forests. A 
wire fence that can be moved from 


feneine is 


gheny woven- 
one opening to another every five 
vears or so will permit black cherry 
to grow above deer-damage heicht. 
Trees 


save labor and material costs. The 


‘an be used for posts to 


outrigger type construction has 
possibilities for reducing height of 
fence 

6. In addition to 


protection, it would be well 


zoning for 
elaze 
to avoid creation of too large an 
area of regeneration that will 
reach the glaze-susceptible age 
3) vears) all at one 
helow the 


class (20 to 
time. Both 

critical elevation, spreading regen- 
eration cuttings over a fairly long 
time period will give added insur- 
ance against glaze damage. 


above and 


Summary 


A method of zoning forst land 
is proposed for use in the Alle- 
gheny Plateau region of northern 
Pennsylvania and southwestern 
New York. This method identifies 
areas favorable and less favorable 
for the perpetuation and manage- 
ment of repeated crops of black 
cherry. Elevations whieh 
glaze damage to saplings and small 


below 


poles is less serious are zoned as 
most desirable unless in the mixed 
oak, aspen-pin cherry, or hemlock 
forest types. 

As an example of this method. 
702,000 acres within the boundaries 
of the Allegheny National Forest 
have been zoned in detail. Of the 
total area, 59 percent was found to 
be in the zone most favorable for 
continued black cherry production 
and 41 percent in the less favorable 
ZONES, 

Recommendations are given for 
the intensive management of black 
cherry. The questions of physiogra- 
phic location, site, soils, methods of 
cutting, microclimate, stand eondi- 
tion, species composition, cultural 
practices, and protection are 
covered briefly. 
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Joseph Zaremba 


LL.UMBER PRICES in the United States 
have been marked by two principal 
characteristics during the past 
century: the extreme fluctuations 
in prices and the long-time rise in 
lumber prices relative to both all- 
commodity prices and prices of 
competing materials. 

It is true that since the mid- 
1950’s lumber prices, responding 
to a slight falling off in demand, 
have remained fairly stable. But in 
view of the past behavior of lum- 
ber prices, and indeed the continu- 
ing action of the forces underlying 
the lumber-price trend, it can be 
expected that this leveling off is 
temporary and that prices will 
eventually resume an upward 
eourse. 

A continuing long-time relative 
rise in lumber prices will place the 
lumber industry in a progressively 
weaker marketing position with re- 
spect to the manufacturers of com- 
peting materials. 

Two things might be done to im- 
prove the competitive position of 
lumber or slow the rate of dete- 
rioration in lumber’s competitive 
position. The industry might raise 
its productivity, thereby lower its 
unit costs of production, and thus 
slacken the rise in lumber prices. 
In addition, the quality of lumber 
and of wood products might be im- 
proved and a greater effort made 
to offer the consumer the kinds of 
wood products which best fit his 


THE AUTHOR is on the staff of the State 
University College of Forestry at Syra 
cuse University, Syracuse, N. Y 

In this article is presented a portion 
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The Consumer’s Attitude Toward Wood 
in House Foundations’ 


needs and tastes. Consumer pref- 
erence for wood products may 
thus be strengthened so that con- 
sumers would become less sensitive 
to high prices. 

The prospects for increasing pro- 
ductivity do not appear promising, 
particularly in the immediate fu- 
ture. Improvements in logging and 
milling technology are, if anything, 
barely managing to counteract con- 
tinning adverse trends in timber 
size, quality, and location. Real 
progress may have to await a gen- 
eral awakening on the part of both 
industry and the public to the size 
and scope of the task. Meanwhile, 
the second alternative—strength- 
ening consumer preference — 
emerges as the more feasible ap- 
proach to the problem. Even if 
productivity were increasing, the 
need for strengthening the con- 
sumer’s attitude would still be im- 
portant, though perhaps less ur- 
gent. 

The consumer is a complex in- 
dividual and is not readily under- 
stood. Moreover, the consumer’s at- 
titude toward wood varies greatly 
from one use to another, which 
makes the attainment of a compre- 
hensive understanding all the more 
difficult. 

In a previous paper geographic 
differences in materials used for 
exterior walls of dwellings were 
examined.” It was found that home- 
owners in New Haven, Connecti- 
eut, are strongly attached to wood- 
exterior houses and show scarcely 
any interest in masonry. On the 
other hand, homeowners in Dela- 
ware County, Pennsylvania (near 
Philadelphia), are firmly attached 
to masonry and do not, in general, 
buy wood-exterior houses despite 
their lower cost. This complete 
turnabout in preference within a 


*Zaremba, J. The consumer’s attitude 
toward lumber in exterior walls of houses, 
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or 


relatively short distance seems to 
be the main cause of the difference 
in materials in the exterior walls 
of houses in these two areas. This 
analysis suggests, among other 
things, that price sometimes has a 
relatively minor influence upon 
consumers’ choices of construction 
materials. 

This article examines the econ- 
sumer’s attitude toward (or inter- 
est in) wood in another part of the 
house, namely, the foundation. The 
foundation, here, includes the floor 
joists, subflooring, and _ finished 
flooring found conventional 
houses. 

Of the three types of house 
foundations in common use—base- 
ment, erawl space, and concrete 
slab—the crawl space ranks high- 
est in wood requirements and the 
concrete slab lowest. The slab 
takes the place of the floor joists, 
subflooring, and often the flooring 
itself. About 23 percent less wood 
is used in the construction of a 
slab house than in the econstrue- 
tion of a crawl-space house of 
equivalent size. 

In the remaining sections, at- 
tention is centered first on the geo- 
graphic variations in house founda- 
tions. An attempt is then made to 
evaluate the causes of these varia- 
tions. Finally, several inferences 
are drawn concerning the signifi- 
eance of the findings to the lum- 
ber industry and the forestry pro- 
fession. 


Survey of Foundation Types 


The geographic distribution of 
house foundations was determined 
from a_ nation-wide survey of 
building inspectors undertaken in 
1955. Questionnaires were sent to 
the building inspectors of all cities 
(about 2,200) having a population 
of 6,000 or more (1950 Census) 
and, additionally, to 400 county 
and township inspectors. The re- 
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Fig. 1.—The percentage of single-family houses built during 
1 refers to the northern 


Zone 
basement 


1954 with basements. 


United States where houses 


the after the 
non-respondents were followed up, 
was 70 percent. About 60 percent 
of all single-family houses built 
during 1954 were covered by the 
survey. 

The building 
asked to give the percentage or 
number of single-family houses 
built during 1954 with each foun- 
dation type and to explain the use 
of foundation types. The percent- 
age of each foundation type in new 
construction in each state is shown 
on maps of the United States: base- 
ments in Figure 1, crawl] spaces in 
Figure 2, and slabs in 
Figure 3. A re-survey of building 
in 1958 revealed no 
change in these pat- 


turns from survey, 


inspectors were 


concrete 


inspectors 
significant 
terns. 


Survey Findings 


The survey findings depict three 
geographic zones: Zone 1, northern 


Fig. 3. 


South where slab houses predominate. 


The percentage of single-family houses built during 
1954 with concrete slab foundations. Zone 3 refers to the far 


Fig. 2. 


sector of 1954 with crawl 


predominant. 


basement 


United States, where 
houses are predominant; Zone 
middle United States, where crawl- 
space houses are most common; 
Zone 3, southern United States, 
where conerete-slab foundations 
predominate. 

A comparison of Figure 1 with 
a mean-winter-temperature map 
(Fig. 4) indicates that basements 
decline in use mostly in the winter- 
temperature range from about 25 
to 35 degrees. Notice, first, that the 
relatively 
ments from 80 percent to 20 per- 
cent in the Great Plains 
sponds to a relatively rapid in- 
crease in mean winter temperature 


rapid decline base- 


ecorre- 


from about 25 to about 35 degrees; 
the more gradual decline in base- 
ments in the north-central area cor- 
responds to a more gradual increase 
in temperature. Second, in western 
Washington, where the mean win- 
ter temperature is about 40 de- 
erees, the proportion of basements 


Fig. 4.—Average 
inclusive. (Source: 
Agriculture. p. 8.) 


spaces. 
where crawl space houses are most common. 


The percentage of single-family houses built during 


Zone 2 refers to the middle South 


25 percent; while in eastern 
Washington, where the mean win 
ter temperature is 30 degrees, the 
proportion is 75 percent. Finally, 
the percentage of basements in- 
creases from about 20 percent in 
eastern Virginia, where the mean 
winter temperature is about 40 de- 
to almost 80 percent in 
western Virginia, where the mean 
winter temperature is about 30 de- 


is 


grees, 


erees. 

The predominance of basements 
in Zone 1 appears to be due to the 
and effective house 
heating made possible by this type 
of foundation. In areas with mean 
winter temperatures less than 25 
degrees, satisfactory heating evi- 
dently requires that the space 
under the floors be sealed from the 
cold outside air and kept warm. In 
a basement house this space is kept 
warm in winter and there is no 
chance for cold air to penetrate 
the from below. The 


economical 


into house 


winter temperature, December to February, 
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plumbing is also protected from 
lreezing. 

The space in the basement, it is 
true, finds wide use among home- 
owners in the North. But the de- 
sire for utility space in the base- 
ment is not, as is generally be- 
lieved, the overriding factor under- 
lying the predominance of base- 
ments in Zone 1. Certainly home- 
owners in Zone 2 have a need for 
utility space. But here such space 
is located in utility rooms on the 
first-floor level. Hlomeowners prefer 
to have utility space on the first 
floor to save walking up and down 
stairs 

The conerete-slab foundation as 
presently built does not, in the con 
sumer’s mind, provide the quality 
of heat in Zone 1 that basements 
provide, The danger of frost-heav- 
ing also militates against the use 
of slabs in many northern areas 
The edges of a properly-built slab 
must be set into the ground at least 
down to the frost line to safeguard 
the slab against cracking when the 
earth heaves Where frost pene 
trates to a depth of as much as 5 
feet, as it does in the north prairie 
states, satisfactory slab construe 
tion would be very expensive 

A comparatively new develop 
ment in home construction pro 
vides evidence of the importance 
of warm air under the floors in 
cold weather. In the North Central 
States some builders are now mar 
keting a heated crawl space: <A 
vapor barrier is laid over the 
ground surface to keep the water 
out of the crawl space; closable 
vents are installed, and the plumb 
ing is not insulated. Provision is 
then made for cireulating warm air 
into the crawl space during winter 
months. This prevents the plumb- 
ing from freezing and keeps cold 
air away from the lower floor sur- 
face, 

In areas with mean winter tem- 
peratures above  freezine—char- 
acteristic of Zones 2 and 3—effee- 
tive house heating can be achieved 
without a basement. Thus slab or 
erawl-space construction is en- 
couraged. 

There seem to be two reasons for 


the widespread use of crawl-space 


houses and the limited use of slab 
houses in Zone 2. First, cold floors, 
although causing less concern here 
than in Zone 1, are still a wide- 
spread complaint against the con- 


crete slab. Homeowners in this 
comparatively cool climate object 
to the cold feeling of the asphalt 
tile that is commonly used to cover 
the slab. Furthermore, water con- 
densation on the conerete inside 
the house may sometimes create 
problems. 

The second reason for the wide 
use Of crawl-space houses in Zone 
2 is that hardwood floors serve 
popular tastes and preferences far 
better in cool climates than as- 
phalt-tile floors do. Incidentally, 
hardwood is more resilient than as- 
phalt tile, and it is generally be- 
lieved that hardwood floors are less 
tiring on the feet. 

Although hardwood ean be in- 
stalled on concrete, and indeed the 
technology is highly developed, in 
Zone 2 this type of construction is 
apparently not a substitute, in the 
consumer’s mind, for the eonven- 
tional wood floor in crawl-space 
houses. The concrete slab does not 
provide as good a base for hard- 
wood floors as does the structural 
framework of the  ecrawl-space 
foundation. 

The popularity of slab houses in 
Zone 3 is explained largely by 
three factors. First, in some areas, 
notably in Texas and California, 
earth movements occur following 
dry seasons. During the long dry 
periods the soil has a tendency to 
shrink and crack. When rain 
comes, the soil around the outside 
of the house becomes soaked and 
is capable of exerting an upward 
pressure, while the soil under the 
house remains relatively dry. As a 
result, there is a tendency for the 
outside foundation of the erawl- 
space house to be pushed upward 
while the interior of the house re- 
mains relatively unmoved. Cracks 
develop in the walls; doors and 
windows stick; and the baseboard 
separates from the floor. In the 
case of the slab house, however, 
when earth movements occur, the 
entire slab moves —that is, it is 
said to ‘‘float.”’ In such areas, 
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therefore, consumers greatly favor 
slab foundations over crawl-space 
foundations. 

The second factor is that there 
is no serious heating problem in 
the warmer climate of Zone 3. As- 
phalt tile, with its cold feeling and 
lack of resilience, is apparently 
successfully avoided, if necessary, 
by the installation of hardwood or 
carpeting on the concrete. 

The third factor accounting for 
the popularity of slab houses in 
Zone 3 is the possibility of termite 
damage to the exposed wood in the 
crawl-space foundation. 

It seems, then, that although 
slabs came into the market strong- 
lv after World War IT, they have 
met with marked success only in 
the South. There they made their 
gains largely at the expense of 
crawl-space houses. The proportion 
of basements seems to have held 
constant. 

Furthermore, consumers may not 
switch to slabs simply because they 
are cheaper. Most of the consumers 
in Zone 1 do not regard the slab 
as a substitute for the basement. 
And most of those in Zone 2 do 
not look upon it as a substitute 
for a crawl-space house. Perhaps 
some day builders will develop a 
type of foundation which is rela- 
tively cheap and generally accept- 
able to consumers in the north and 
central latitudes. The slab founda- 
tion as presently built, however, is 
not this development. 

Indeed, one wonders if slabs will 
even hold their own in the future. 
A recent report by the Bureau of 
Labor Statistics indicated that 16 
percent of the single-family houses 
built throughout the country dur- 
ing the first quarter of 1955 had 
slab foundations,? whereas in 1953, 
according to the Stanford Re- 
search Institute, 34 percent of all 
houses were built on slab.4- These 
data suggest, if anything, a down- 
ward shift in slab construction for 
the country as a whole. 

We have, then, in consumer 
tastes as affected by climate and 

*U. S. Department of Labor. New 
housing characteristics in 1955 and 
earlier years. Monthly Labor Review. 
July 1956. 

‘Stanford Research Institute. America’s 
demand for wood. p. 98. 1954. 
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ground conditions, a powerful de- 
terminant of consumption which, 
apparently, is capable of relegating 
price to a secondary role. 


Analysis of Results 


The building element which sup- 
ports the floor may be of a material 
different from the actual floor sur- 
face. It is advisable, therefore, to 
separate the discussion of wood use 
in the lower building element, be- 
low the floor surface, from that of 
the actual floor surface. The wood 
in the lower building element of 
erawl-space and basement founda- 
tions is mainly structural wood and 
board (or plywood) subflooring ; 
the floor surface usually consists 
of hardwood flooring. The lower 
building element in slab construe- 
tion consists entirely of concrete; 
while the 
either hardwood flooring or various 


floor surface may be 
types of non-wood covering such as 
asphalt tile or linoleum. 

Lows eleme nt.- -Ae- 
cording to the study findings, the 
main functions of the lower build- 
to provide sup- 


building 


ine element are: 


port for the floor surface, to give 
rigidity and stability to the house, 


and to give protection against the 
climatic elements—particularly to 
facilitate good-quality heating in- 
side the house. 

The consumer’s primary interest 
in the lower building element is to 
have a structure that can perform 
its funetions Beyond this 
functional aspect consumers are not 


well. 


greatly concerned over the kinds of 
materials used in constructing the 
element, except in certain localities 
far South 


damage 


in the where excessive 
termite built up a 
strong prejudice against wood, even 
which 


has 


well-treated wood resists 
termites. 

The kinds of materials used for 
constructing the lower building ele- 
ment are determined primarily by 
technology. In crawl- 
foundations, 
assured by 


building 

and 
wood’s place 
existing technology. But the tech- 
nology of constructing concrete 
slab foundations rules out the use 
of wood entirely in the lower build- 


space basement 


seems 


ing element. 
The preservation of the market 


for wood in the lower building 
element hinges on how successfully 
basement and erawl-space founda- 
tions perform their functions rela- 
tive to econerete-slab foundations. 
To safeguard the market may re- 
quire that the effectiveness of these 
two types of foundations be main- 
tained or even increased. Continu- 
ing improvements in wood quality, 
engineering, and workmanship are 
called for. Where and 
crawl-space foundations excel, in- 
formational and promotional cam- 
paigns may be required to break 
down unfavorable attitudes toward 


basement 


wood. 

The Consumer 
preference materials 
seems to be the decisive factor in 
the selection of the floor surface 
The desired attributes of the floor 
are warmth, residience, and attrac- 
tiveness. Hardwood floors, mainly 
of oak, possess these attributes and 


floor surface 4 


for specific 


have a long history of satisfactory 
service to homeowners. 

HIowever, the intensity of the 
consumer’s preference for these at- 
tributes varies with climate, being 
warm cli 
warm 


creater in cool than in 
Thus, in the very 
southern areas, many homeowners 


mates. 


are satisfied with a non-wood floor 
surface, such as asphalt tile, laid 
on the conerete slab. 

In areas where soil conditions 
and the fear of termites give rise 
to slab construction, and where the 
preference for a hardwood floor is 
also strong (for example, central 
Texas), hardwood is generally in- 
stalled on the But, as 
noted, hardwood on conerete does 


eoncrete. 


not give complete satisfaction to 
homeowners. Hardwood floors serve 
homeowners best when the flooring 
is fastened to subflooring and floor 
basement and 
Thus, 


other 


joists as it is in 
crawl-space houses. where 


soil conditions and factors 
are favorable to crawl-space con- 
struction, the strong preference for 
the flooring-floor joist 
combination appears to be an im- 
portant factor underlying the con- 
adopt the 
crawl-space foundation. The reluc- 
tance of consumers to accept the 
flooring-conerete slab 


hardwood 
decision to 


sumer’s 


hardwood 
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combination as a substitute for the 
hardwood flooring-floor joist com- 
bination the 
main factors reversing the trend in 


is probably one of 


slab construction in moderately cool 
climates such as that of central 
United States and the far West. 


Some Implications of Findings 


strong consumer preference 
for oak flooring is one of the major 
factors in preserving the market 
for wood in the 
single-family houses. This prefer- 
for flooring 
over, kept the housing market rela- 


floor surface of 


ence oak has, more- 
tively safe for crawl-space houses 
in many areas. 
Maintenance of 
depends to a large degree on the 


this preference 


availability of good-quality oak 
flooring. With an expected annual 
market of 2 million dwelling units 
by 1975 (compared with about 1 
a tremen 


million today), there is 


dous potential market for hard 


wood flooring, and indeed strue 


tural wood, in house foundations 

A marked step-up in forest man 
agement on much of America’s for 
est land may be required to fill the 
demand for flooring and structural 
wood and thus that 
of the market 


wood. Some improvement in qual 


preserve por- 


tion housing for 
ity can, no doubt, be achieved in 
lumber and wood products manu 
facturing, However, the inability of 
manufacturing technology to im 
prove quality sufficiently by itself 
is evidenced by the growing con 
cern of industry over the low qual- 
ity of lumber harvested from much 
of America’s forest—-a_ condition 
which might have been avoided or 
at least partially arrested by hay 
ing taken steps long ago to build 
up the quality of forest growing 
stock. 

In the past a strong impact of 
has usually 


consimmer preference 


been neeessarv to create among 


manufacturers an awareness of 
consumers’ needs, By the time such 
awareness develops, however, it is 
too late for foresters to contribute 
to an immediate improvement in 
the product. 

Foresters need to anticipate con- 
sumer preferences before their im- 
is felt: by 


pact manufacturers and 
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wood processors. The responsibil- 
ity for the anticipation of prefer- 
ences, and the implementation of 
plans to satisfy them, might well 
be shared by both foresters and 
manufacturers 

Will consumers be willing to pay 
the cost of growing more and bet- 
ter timber? To this question only 
a few general comments are pos- 
sible. In the past, an increase in 
the price of lumber has generally 
been less detrimental to consump- 
tion than a deterioration in con 
sumers’ attitudes. Moreover, as in- 
comes inerease, preference becomes 
more and more important in the 
determination of consumers’ 
choices, beeause, with rising in- 
comes, preferences for various 
products can be expressed more 
freely into effective demand for 
those products. Thus, if prefer- 
ence for wood products can be 
maintained or strengthened there 
should be little fear that consumers 
will not be willing to pay a higher 
price for the better quality. Ris- 
ing prices do not always deter con- 
sumers——particularly well-informed 
econsumers—in their pursuit of 


quality 


Furthermore, improvements in 
manufacturing technology and the 
production of quality timber may 
not necessarily lead to higher lum- 
ber costs to consumers because, in 
the process, labor productivity will 
undoubtedly increase. Net lumber 
costs will rise to the degree that 
manufacturing and timber-growing 
unit costs increase at a faster rate 
than productivity. 


Summary 


One way to advance lumber’s 
competitive position is to improve 
the quality of wood and wood prod- 
ucts, and also the services that 
wood structures render to con- 
sumers. Consumers may thereby 
tend to develop a greater admira- 
tion for wood (and wood struc- 
tures) and become less influenced 
by price. 

This article examines the con- 
sumer’s interest in house founda- 
tions of single-family houses. The 
consumer’s main interest in the 
lower building element is for a 
structure which can perform cer- 
tain funetions essential for good 
household living. Consumers are 
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not greatly concerned about the 
kinds of materials used in con- 
structing the element except in the 
far South where termite damage 
has built up a strong prejudice 
against wood. The market for wood 
in the lower building element of 
single-family houses can best be 
preserved by maintaining or in- 
creasing the performance of base- 
ment and crawl-space foundations. 

On the other hand, consumers 
are very much interested in the 
materials used for the floor sur- 
face. Maintaining a strong prefer- 
ence for hardwood flooring seems 
to offer the best assurance of pre- 
serving tie market for wood in the 
floor surface. 

If the forests of America are to 
contribute more to the publie good, 
and if the forest industries them- 
selves are to be put on a more se- 
cure economic footing, foresters as 
well as manufacturers of wood 
products must become more and 
more conscious of the kinds and 
qualities of forest products that are 
preferred by consumers; foresters 
must then strive to produce the 
kinds of wood that can best satisfy 
those preferences. 
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Stumpage Appraisal on the U.B.C. 
Research Forest’ 


R. S. Wood and J. W. Ker 


Since 1953 an increasing number 
of timber sales of forest products 
have been made on the University 
of British Columbia Research For- 
est at Haney, B. C., in implementa- 
tion of the plans for its manage- 
ment. These sales provide the nec- 
essary funds for managing and de- 
veloping the area, as well as for 
research on the forest, part of which 
is done by graduate students work- 
ing in forestry. 

The first relatively large timber 
sale, with a final scale volume of 
11.5 million board feet, was made 
in 1953. The appraisal of stumpage 
value on this sale was made by a 
modification of the Rothery or op- 
erating-ratio method, and compet- 
itive bids were taken by sealed 
tender. Experience with this sale 
made it apparent that the method 
of appraisal, the method of award- 
ing the contract, and the financial 
returns to the University left much 
to be desired. 

First, it was felt that bids by 
sealed tender result in a bid price 
that might be considerably less than 
one arrived at through open bid- 
ding. Secondly, although the sealed 
tender allows the seller some lati- 
tude in choosing the operator, there 
does exist a moral obligation to ac- 
cept the highest bid. This means 
that the most suitable operator 
might be excluded even though in 
open bidding he might have offered 
more than the highest tender. The 
third disadvantage lies in the ap- 
praisal system itself, wherein 
underestimation of timber volume 
and grades works to the disadvan- 
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B. C., and associate professor, Faculty of 
Forestry, The University of British Col- 
umbia, Vancouver. 
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tage of the seller. Fourthly, the 
sliding-scale formula used may not 
always compensate adequately for 
changes in selling prices. Finally, 
an average stumpage price is en- 
tirely dependent upon the grade 
percentages estimated in cruising 
the sale and both high-value and 
low-value products of the same 
species pay the same stumpage 
price. 

In April 1956, it was decided to 
develop a new method of appraisal 
that would eliminate most of the 
above-mentioned disadvantages and 
that would include, if possible, 
several new features advantageous 
both to the operator and to the 
University. Ideally, such a system 
would be designed for saw-log 
sales of less than seven million 
board feet, would be sensitive to 
every change in selling price and 
costs, and would be applicable to 
timber sales with somewhat flexible 
boundaries. In apportioning fixed 
costs, it would eliminate the neces- 
sity to rely solely on cruise esti- 
mates of volume and grade, and it 
would encourage the operator to 
achieve the possible level 
of utilization compatible with the 
conversion return? available under 
existing market conditions. 


hichest 


The New Method 


Three basic elements 
volved in stumpage appraisal: (1) 
selling price of the products; (2) 
costs of production; and (3) the 
share of the conversion return, (1) 
minus (2), to be apportioned to the 
operator as profit and risk and to 
the seller as stumpage. 

In the method used on the Uni- 
versity Forest, a range of possible 
selling prices of major products 
available on the sale area is first 
established. For example, this may 


are in- 


*Conversion return is defined as the dif- 
ference between selling price and total 
costs of production. 
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‘ange from the price of No. 1 fir 
peelers to that of No. 3 shingle- 
cedar logs. The upper and lower 
limits of the range are established 
at a ‘‘safe’’ distance beyond these 
current prices, e.g. $120 per M. as 
the upper and $35 per M. board 
feet as the lower limit. A schedule 
of selling prices is then set up us- 
ing a class interval of $5, e.@., $35, 
$40, ete., with class ranges of $32.51 
to $37.50, and so forth. 

From the mid-point of each sell- 
ing-price class the appraised log- 
ging cost, including both variable 
and fixed costs, is deducted to find 
the average conversion return for 
the class. This conversion return is 
then divided between stumpage and 
operator’s margin by applying a 
profit-and-risk factor that will be 
discussed further. 

Logging costs are determined in 
a manner similar to that used by 
the British Columbia Forest Serv- 
ice. Costs of felling, bucking, yard- 
ing, loading, hauling, booming, and 
towing are estimated for an opera- 
tor of average efficiency. Because 
the timber sales are situated with- 
in a relatively small area, it is pos- 
sible to arrive at 
based on experience on adjacent 


accurate costs 
sale areas. The logging cost is ex. 
pressed on a per-unit basis, e... 
$20 per thousand board feet. 

The total cost of road building 
is then estimated on the basis of 
recent road-building contracts. The 
road costs are then ‘‘written off’’ 
against than the 
total volume on the sale area 
example, if the total cost of road 
construction, to standards to be 
specified in the contract, is esti- 
mated to be $10,000 and the total 
volume to be removed is estimated 
to be five million feet, the 
total cost might be charged to 
the first 2.5 million board feet. If 
would be four 


estimated 
For 


le SS 


board 


so, the road cost 


dollars per thousand board feet on 
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TABLE. 1-—EXAMPLE 


Logging cost 


Round cost 


Operating cost 


$20 per M Bad. ft. 
4 per M Bd. ft. 
#24 per M Bd. ft. 


Selling price range $35 to $120 per M 


Valuation faetor 0.60 


stumpage 60 


argin for profit and 


risk 40% of conversion return 


ri ~ Class Operating 
range costs 
= per M bd. f 
124 117.51-122.50 24.00 
1] 112.51—117.50 
l 107.51-11 0) 
102.51-10 
77 8 ) 
pe 
67,50 
7.5] 
42 
vi 


Conversion Margin for 


return Stumpage profit & risk 
46.00 57.60 38.40 
91.00 54.60 36.40 
86.00 51.60 34.40 
81.00 48.60 32.40 
56.00 33.60 22 40 
51.00 30.60 20.40 
41.00 "4.60 16.40 
86.00 21.60 14.40 
16.00 6.40 
11.00 6.60 4.40 


During a particular month the following volumes of Douglas-fir saw- 


lovs are logged and sealed: 


Volume, M bd. ft. 
107 


85 


Log Grade 


During the same month Douglas-fir log prices on the Vancouver mar- 


ket are reported to be: 


Average selling 
Log grade price, per M bd. ft. 
l SSU.00 
4 61.50 
$2.50 


As royalty payable is $3, $2, and $1, per M on log grades 1, 2, and 3, 


respectively, net selling prices become: 


Net selling 
Log grade price, per M bd. ft 
l $77.00 
£1.50 


These prices belong to the 7, 60 and 40 dollar classes, respectively. 


Consequently stumpage is calculated as follows: 


Log grade Caleulation 
] 


107 
£°1 60305 
O60 


the first 2.5 million board feet re- 
moved, As soon as this volume has 
been logged and the road cost re- 
covered by the operator, the stump- 
age on the remaining volume would 
he adjusted accordingly. 

At this point, logging costs ($20) 
and road-building costs ($4) are 
combined to give the total cost 
$24) applicable to the first 2.5 
million board feet removed. These 
costs are now inserted in the table 


Total stumpage 
$3,274.20 
6,588.00 
816.00 


£10,678.20 


of selling prices and the conversion 
return for each class is determined. 

The remaining step in the ap- 
praisal is to determine the ap- 
propriate division of conversion re- 
turn between stumpage and the 
margin for profit and risk. This is 
done by considering several fae- 
tors such as difficulty of the log- 
ging chance, the value of products 
to be removed, and the length of 
the logging season. In this, reliance 
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must be placed upon the experi- 
ence and judgment of the ap- 
praiser, who must give due con- 
sideration to the risks undertaken 
by the operator and assure him a 


fair return on his invested capital. 

ratio stumpage 
price and conversion return is 
ealled the valuation factor. In the 
B. C. Forest Service method this 


between 


factor is required to be between 
0.40 and 0.60. This arbitrary limi- 
tation may not be justifiable in all 
ceases. 

The valuation factor may also 
be varied according to selling price 
on a single sale area, and thus 
provide a higher proportion of the 
conversion return for stumpage on 
the more valuable products and a 
lower proportion on the less valn- 
able products. This enables the 
seller to gain increased stumpage 
revenue on the higher values while 
making the removal of the lower 
valued products more attractive to 
the purchaser of the stumpage. By 
proper manipulation of the margin 
for profit and risk in this manner 
the utilization of forest products 
of marginal value may be encour- 


aged. 


Application of the Method 


With this method of appraisal, 
it is apparent that competitive bid- 
ding is nearly impossible. It is 
most useful on a ‘‘first refusal’’ 
basis in which the seller, in this 
case the University, may approach 
the operator of its choice and offer 
him the sale at the appraised 
prices. In this way the most desir- 
able operator, i.e., one that has 
proved to be reliable, efficient, ¢o- 
operative, and financially sound, 
may be chosen. 

In addition to the usual contract 
previsions for compliance with 
ordinary legal special silvi- 
eultural and _ fire-control require- 
ments, two contract clauses are an 
inherent part of the method: 

1. An agreement that the stump- 
age price will be revised as soon 
as the road costs are paid (in the 
above example, when 2.5 million 
board feet have been removed). 

2. An agreement that the opera- 
tor will follow a staked road loea- 
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tion and will construct the road to 
specified standards. 

Qnee the agreement has been 
signed, the road constructed, and 
logging started, the procedure is 
as follows. 

At the end of each month, stump- 
age and royalty records are ob- 
tained from the Forest Service for 
the material removed and _ scaled 
during the month. The sealed 
volumes are then arranged by 
Average log 
prices on the Vaneouver log mar- 
ket are obtained for the month for 


species and gerade. 


each species and grade. This in- 
formation is used to determine the 
total stumpage payment owing for 
the month: 

1. Rovalty payable is deducted 
from the selling price. 

2 The net price (selling price 
less royalty) is inserted in the 
stumpage schedule and the stump- 
age rate determined for each selling 
price class. 

3. The volume of each species 
and grade removed during the 
month is multiplied by the ap- 
propriate stumpage rate and these 
products are added together to give 
the total stumpage payment for 
the month. 


** Royalty’? as used in British Colum 
is the equity in old-growth timber 
ned by the Crown, i.e., the Provincial 
rnment, irrespective of any aliena 

f land or timber. For example, on 
acquired subsequent to Mareh 1, 
west of the Coast Range, the eur 
ilty rates for Douglas-fir sawlogs 
per M. board feet for No. 1, $2 for 
ind $1 for No. d; based on official 


est Serviee) log grades. 


4. Royalty is paid by the con- 
tractor. See Table 1. 


Discussion 

This method of stumpage ap- 
praisal is best suited to timber 
sales of 2 to 7 million board feet 
where competitive bidding is not 
employed. Competition could be 
introduced by having the operators 
bid on the margin for profit and 
risk. For example, if the appraised 
or ‘‘upset’’ valuation factor is set 
at 0.50, the seller will accept a 
minimum stumpage amounting to 
50 percent of the conversion re- 
turn. Various operators might be 
willing to pay more for stumpage 
the valuation factor 
55, 60. or 65 percent of 


by raisin 
‘*hid’’ to 
the conversion return. 

Application of the method in 
volves a monthlv re-ealeulation of 
total stumpage. This calculation 
eliminates the necessity of sliding- 
scale provisions. Relianee upon 
exact cruise volumes and grade 
proportions is eliminated because 
the road cost is written off on less 
than the total volume. Stumpage is 
paid according to value of the prod- 
uct removed, high-value products 
paying the highest rates. By manip- 
ulation of the factor for profit and 
risk it is possible to encourage clos 
er utilization of low-value products. 

From the viewpoint of the con- 
tractor, the system has several ad- 
vantages. First, he is aware of the 
estimated costs of logging and 
road-building which he must meet 
efficiently. Secondly, the method of 


appraisal is simple, straight-for- 
ward, and readily understood by 
seller and buyer alike. Thirdly, the 
operator is aware that the stump- 
age rate is based on the average 
Vancouver market price, so that 
if he can sell his logs at a_ pre- 
mium he will increase his profit 
accordingly. Finally, the operator 
knows that he is being allowed a 
reasonable margin for profit and 
risk, and that his performance and 
compliance with contract condi- 
tions will count when subsequent 
timber sales are being awarded. 


Conclusions 

This system is operating success 
fully on the U.B.C. Research For- 
est. Silvicultural and fire control 
obligations have been discharged 
effectively; the stumpage revenue 
produced has been entirely satis- 
factory; the contractors have been 
well satisfied. The main advantages 
to the seller are increased coopera- 
tion from the contractor and the 
assurances that a fair revenue will 
be produced on all timber products 
removed and that there is little 


danger of loss of revenue should 


the cruise estimates of timber vol 


umes and grades prove to be in 
correet. On the other hand, the 
operator is assured a_ reasonable 
profit, provided that he maintains 
an. efficient operation. In addition, 
if he wishes, the operator may spee- 
ulate on changes in the log market 
by holding logs, on which he has 
paid the stumpage, in anticipation 


of a market rise 
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Loblolly Pine Tracheid Length in 
Relation to Position in Tree’ 


L. W. R. Jackson 


ConiIrer tracheid dimensions have 
been a subject of investigation 
throughout the world for over 80 
vears. Tracheid length is known to 
be an important factor in quality 
of wood used for pulp, and shrink- 
age and strength properties of wood 

>). A summary of previous work 
on fibers by Spurr and Hyvarinen 

{) revealed that tracheid length 
varies widely with position in stem 
as well as between individual trees 
selected at random. Wardrop and 
Dadswell (5) reported that if the 
tracheids in the first ring were 
long, they remained longer in sue- 
cessive rings than those in stems 
with short tracheids in the first 
ring. In the interest of selecting 
trees of superior quality, an inves- 
tigation was made of tracheid 
length variation in relation to posi- 
tion in stem and branches of lob- 
lolly pine (Pinus taeda J..). 


Procedures 

Wood samples were taken from 
loblolly pine plantings located on 
the Forestry School properties 
near Athens, Georgia. Relation of 
tracheid length to age of ring and 
height in stem was obtained by 
taking dises at approximately 4- 
foot intervals from stems of two 
superior 24-year-old trees. Samples 
were taken at every third ring 
from the periphery to the first ring 
around pith. By this procedure, 
the tracheids at all heights in a 
specific annual increment were 
formed in the same growing sea- 
son. Each ring was separated into 
springwood and summerwood. One 
of the stem-branch relationships 
was determined by comparing the 
first-ring tracheids in the 1956 
THe AUTHOR is professor of silviculture, 
University of Georgia, Athens. Acknowl 
edgment is made of the assistance of 
J. T. Greene and F. Carnes in collect- 
ing the data. 


‘University of Georgia, College of 
Agric. Expt. Sta. Journal Paper No. 67. 


branch and stem growth taken from 
48 five-year-old trees. In another 
series, the 1956 stem-branch sam- 
ples were taken from 48 trees rang- 
ing in age from 2 to 16 years. 

Maceration, mounting, and meas- 
urement of tracheids were done ac- 
cording to the procedure described 
by Jackson and Greene (1,2). Ex- 
cellent staining was obtained later 
by adding a few drops of Delafield ’s 
hematoxylon to a 5 ml. aqueous sus- 
pension of tracheids. 


Results 

Relation of tracheid length to 
position in stem.—Length of tra- 
cheids in springwood and summer- 
wood within each ring of both trees 
increased from the first ring at the 
center to the periphery ring at all 
heights sampled, as shown in Fig- 
ures 1 and 2. Tracheid length max- 
ima, which ranged from 4.44 to 5.25 
mm., ocenrred in the outermost ring 
at heights of 9.5 to 27.0 feet, inelu- 
sive. The shortest tracheids with a 
length range of 1.35 to 1.84 mm. 
were in the first ring from the pith. 

Tracheids in the first ring from 
the pith showed much less varia- 
tion with height in stem than the 
successive annual inerements. In 
loblolly pine, there was no summer- 
wood formed in the first and see- 
ond ring of the stem at any height. 
In both trees, the length increased 
from 1.39 and 1.38 mm. at the 1- 
foot level to maxima of 1.77 and 
1.84 mm. at 27 feet and then de- 
creased to 1.35 and 1.43 mm. at the 
topmost levels of 54.0 and 49.5 feet. 
Tracheids in the first ring have the 
same anatomical form as those in 
the older ring. These results showed 
that the leneth of the tracheids in 
the first ring from the pith ean be 
used for comparative purposes. 

In each of the annual increments 
sampled, the tracheid length in- 
creased from the base of the stem 
to a certain height and then de- 
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creased to the top. Height of each 
length maximum increased with 
each successive annual increment 
from the center to the periphery. In 
the outermost ring the maxima oe- 
curred at heights of 22 and 27 feet, 
although there was little difference 
in tracheid length between 10 and 
30 feet. 

There was no significant differ- 
ence in average length of all the 
springwood and summerwood 
tracheid pairs in each of the two 
trees. The ‘‘t’’ values for the 46 
and 43 samples in the 2 trees were 
0.066 and 0.107, respectively. There 
was no definite relation between 
difference in springwood and sum- 
merwood tracheids within rings 
and either age of annual increment 
or height in the stem (Fig. 1 and 
2). 

Stem-branch tracheid length rela 
tionship.—One of the major prob- 
lems encountered in the study of 
the inheritance pattern of the ana- 
tomical features was how best to 
collect wood samples without se- 
verely damaging the parent or prog- 
eny. This raised the question of 
whether or not the first ring of 
branches can be reliably used as a 
basis for estimating tracheid length 
of the stem. According to Spurr 
(4), most investigators found that 
the fibers in the branches were defi- 
nitely shorter than those in the 
stem. 

An analysis of the data showed 
that the tracheids in the branches 
were significantly shorter than 
those in the adjacent stem in both 
the even-aged and uneven-aged se 
ries. The even-aged series of 48 
samples had a ‘‘t’’ value of 7.50. 
The correlation coefficient was r 
0.566. Both of these statistics were 
highly significant. The regression 
equation was ¥Y = 0.7410 + 0.5676. 
in which Y is stem tracheid length. 

Comparable results were obtained 
from the uneven-aged series of 48 
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Fig. 1.—Tracheid length variation of springwood and summer- 
wood tracheids in individual rings as related to age of annual 
increment and height in stem. (Tree No. 1 


samples. The ‘‘t’’ value was 11.32 


and the correlation coefficient was 
r — 0.646. Both values were high- 
ly significant. The regression equa- 
tion was Y 0.6861 + 0.7347X in 
which Y represents the stem tra- 
cheid length. The difference be- 
tween the two linear equations was 
not significant for either slope or 
means. 

There was no significant differ- 
ence between the linear regression 


equations computed for first ring 
tracheid length of the stem-branch 
combinations in the 1954 and 1955 
The 
equations were Y = 0.4810 +- 


whorls taken from 36 trees. 


0.8453 and —0.8706 + 0.6196.Y, 
respectively. 

These data have demonstrated 
that the length of the first-ring 
tracheids of the branch is highly 
related to that of the adjacent part 
of the stem. Thus, seedlings se- 
lected on the basis of long tracheids 
in the first ring of topmost branches 
will produce trees with long 
tracheids in the Also, this 
short-cut method permit the 


stem. 
will 


2. 


nual inerement and 


testing of inheritance of one of the 
important characteristics of wood 
quality by the progeny at a very 
early age. Furthermore, the prog- 
eny can be tested at periodic inter- 
vals without impairing the growth 
of the tree. This type of procedure 
should speed up investigations on 
the hereditary 
certain anatomical features of wood 


characteristics of 
quality. 


Summary 

Analyses were made of tracheid 
length variation in relation to posi- 
tion in stem and branches of lob- 
lolly pine. 

At all heights in stem of two 
trees sampled, the length increased 
from the center outward through 
the 19th ring. In first ring from 
pith, the length increased slightly 
to a height of approximately 27 
feet and then decreased to the top. 

In each annual increment the 
length increased to a certain height 
and then decreased to the top. 
Length maxima occurred in the 
outermost ring. 


LATE ---- 
EARLY wooo —— 


RING 


RING 16 


TRACHEID LENGTH- MM 


~Tracheid length variation of springwood and summer 
wood tracheids within individual rings as related to age of an 


height in stem. (Tree No. 2.) 


Length of branch tracheids were 
highly correlated with those in the 
stem. Thus, the use of branches 
is feasible for evaluating the in- 
heritance of tracheid length by the 
progeny. 

There was no significant differ 
length of 
springwood and summerwood 


ence between average 
tracheids in each of the two trees 
Furthermore, the differ 


ence in length within each ring was 


sampled. 


not related to age of increment or 
height in the stem. 
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Notes and Observations 


Winter Sunscald of Yellow Birch 


A recent examination of yellow 
birch stems in a fully stocked 30 
year-old stand of northern hard 
woods on the Upper Peninsula Ex 


perimental Forest near Dukes, 


Michigan, showed many of them 
developing serious losses in grade 
and volume ; a result of old 


trunk injuries A similar 


type of injury was also noted on 
yellow birch saplings in the open- 
ings of a group selection cutting 
on an adjacent tract that has had 
three harvest cuts. In both stands 
the injuries were confined to the 
south and southwest sides of the 
boles. Although the damage closely 
resembled that caused by skidding, 


the consistent position of the in- 
juries on the stems and their pres- 
ence in the uncut second-growth 
stand suggested that an unusual 
climatic condition was probably 
the primary factor. 

Winter sunseald of vellow bireh, 
which is rare in the northern lati- 
tudes of its range, is considered the 
most probable cause. Although rel- 
atively unimportant at present, it 
may become increasingly evident 


Fig. 1.—-General view of 3 yellow birch trees in uneut 30-year old stand showing 10-year recovery from winter sun 
seald. Left, wound that is nearly healed over; middle, bark still intact over the sear; and right, a severe injury 
with stem partially broken off at 6 feet. 
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Fic, 2.—Cross sections of yellow 


as thinnings and other stand im- 
provement work are intensified. To 
aid in the identification of this type 
of injury and to determine its posi- 
tion and extent on the tree, several 
studied 


stems were sectioned and 


in the fall of 1957. 
Type of Injury 


A typically injured trunk showed 
the 
south 


callus tissue beginning near 
root collar on the south or 
west side of the stem and ranging 
upward from 2 to 18 feet. The bot- 
tom of the injury showed a strong 
relationship to the snow depth. 
Width of the injury between the 
callus growth was usually less than 
0.5 foot. Between the callus tissue 
the wood was dead and in various 
stages of decay. On portions of the 
stem where the injury was narrow, 
the outer had 
tact, making detection diffieult. The 
first outward appearance of callus 
the affected 


stems was noted in 1950.! 


bark remained in- 


tissue formation on 
Yellow birch trees in the present 
from 2 to 11 
however, 


stand range inches 
d.b.h. Of those injured 
nearly all range from 3 to 6 inches. 
Although the uneut stand has 900 
well distributed trees per acre and 
a basal area stocking of 105 square 
feet, the injured trees are still asso 
ciated with narrow openings to the 
south or southwest. The size of this 
‘fopening’’ in the present stand is 
seldom more than 6 feet wide or 20 


feet long 


Unpublished 
States Forest 


prog 


Expt. 


Salminen, 


report, Like 


ress 


Sta. 1950. 


birch stems at the widest portion of the injury showing callus growth over 


Probable Time of Occurrence 

Sectioning of the stems at differ- 
ent heights showed that the injury 
after the 1947 
season was completed before 


oceurred erowing 
the 1948 growing season began. On 
all stems examined, the 1948 growth 
ring was narrow and merged with 
the previous year’s ring back of the 
present callus tissue formation. 
The width of the callus growth was 
slightly greater on the west than 
on the east side of the injury. Dis- 

the 
1947 


records 


coloration showed only in 
growth ring completed in 

(Fig. 2). Individual 
did not show any significant effect 


tree 


of the injury on diameter or height 
erowth for the 5-vear remeasure- 
ment period, 

Winter sunscald is believed to be 
caused by rapid freezing of tissues 
after they have been unseasonably 
warmed by the sun, usually in late 
winter (7). Climatic 
during the fall of 1947 and through 
the spring of 1948 were generally 


conditions 


unfavorable to conifers in the Up 
per Midwest 
temperature conditions (3, 4 


because of abnormal 
Sun 


scald of planted vellow-poplar was 
this 
southwestern Michigan (2 
Kxamination of U. S. Weather 


Bureau records for the Marquette, 


reported during period in 


Michigan, station showed only on 
extreme temperature 


1947 


air tem 


apparently 
change during the winter of 
18: On February 16 the 
perature rose rapidly from below 
freezing to a maximum of 51.1° F 
at 5:50 and dropped 
sharply to below freezing. The un 
seasonably warm temperature was 


p.m., then 


1948 


sunseald and development of deeay during the 10-year interval sinee injury. 


accompanied by clear skies and a 
south wind reaching 12 m.p.h., the 
depth nearly 5 
inches during the day. 
tures of other days in the month 


snow dropping 


lempera- 


were near normal and seldom rose 
above 32 

Considerations in Marking 

As the primary cause of winter 
sunseald is exposure of the trunk, 
and smaller trees are generally 
more susceptible, the primary con- 
sideration in thinning and release 
work of young stands should be to 
the 
and vellow birch 


Under the present utiliza- 


leave protection”? trees) on 


south west of 
stems. 
tion and economic conditions, how 
ever, most of the stand improve- 
ment work will be delaved until the 
stands reach at least the small pole 
size. At that time detection and re 
moval of the severely injured trees 
will inerease the quality and value 
of the final crop. 
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Ohio Standard Saw Log 
Grades 

There has been an increasing in- 
terest among both growers and 
buyers in Ohio towards the possi- 
bility of developing some form of 
standards for classifying sawlogs 
The growers are interested in more 
information on log values, but 
price reports on log sales have no 
significance unless based on some 
accepted standard classification. 

Log buyers have been using vari- 
ous methods of grading logs in 
Ohio and an inereasing number 
have printed their price lists and 
specifications, but there has been 
no uniformity among them. Many 
buyers have said they would like 
some type of grading system, but 
felt that they lacked sufficient 
knowledge to prepare such a system 
themselves. 

A conference of representatives 
of various publie agencies in Ohio, 
including the Ohio Department of 
Natural Resourees, U. S. Forest 
Service, Ohio Crop Reporting Serv- 
ice, Soil Conservation Service, 
Ohio State University ( Agriecul- 
tural Extension Service and De 
partment of Agricultural Eeo- 
nomics), Ohio Agrieultural Experi- 
ment Station, Ohio Farm Bureau 
Federation, the farm editor of one 

if Ohio’s leading farm radio sta- 
tions, and the Ohio Forestry Asso- 
ciation, Tne. expressed an interest 
n having a system of log grading 
development for Ohio and reeom- 
mended that the Ohio Forestry As- 
sociation prepare such a system if 
possible 

The OFA Forest Industries Com- 
mittee, John Marsh, Jr.. Marsh 
Lumber Company, Dover. Ohio, 
‘hairman, voted to study this pro- 
posal and a committee of timber- 
men was named to make this study 
and prepare a_ tentative sawlog 
grading system. 

The committee of timbermen as- 
sisted by three foresters (one from 
Ohio Division of Forestry, one 
from U. S. Forest Service, and one 
private) reviewed several systems 
including the Purdue Saw Log 
Grades, U. S. Forest Produets Lab- 
oratory Hardwood Log Grades, 
and several private Ohio industry 
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TABLE 1.—LoG Grape SPECIFICATIONS FOR THE On10 STANDARD LOG GRADES 


Minimum top diameter 
inside the bark 


Prime logs 16” 
No. 1 logs 14” 
No. 2 logs 12” 
No. 3 logs 10” 


Cull logs 


systems and prepared a proposed 
system. This was reviewed by the 
OFA Forest Industries committee 
and the OFA Board of Trustees 
and approved. Copies were printed 
and presented by OFA at the An- 
nual Convention January 23, 1959. 

Since that time, Ohio’s largest 
lumber manufacturer, D. B. 
Frampton Company, Columbus, 
has published a log price schedule, 
using the new Ohio Standard Saw 
Log Grades, and many other firms 
have indicated a willingness to do 
the same. 

The system is similar in many 
respects to the Purdue Log Grades, 
with modifications that make it 


Other specifications 


Three poorest faces must be 90 percent clear 
and free from defects, in one cutting. 

Logs must be clear from 75 percent of the 
length on the three poorest faces, in one cut 
ting. 


Logs must have at least 50 percent of the 
length on the three poorest faces clear in two 
cuttings neither of which is less than 3 feet 
long. 


Logs must be straight and sound with no 
heart defects. 


Below No. 3 logs. 


more suitable to Ohio conditions. 
The modifications are such that the 
yield of FAS and common lumber 
from each grade will not follow the 
results found by Purdue Univer- 
sity so a new study will be needed. 

The OFA has requested the Cen- 
tral States Forest Experiment Sta- 
tion to conduct a yield evaluation 
of these grades and the full coop- 
eration of the industry has been 
assured. 

Specifications are shown in Table 


Ropert R. Paton 

Forester, 

Ohio Forestry Association Ine, 
Columbus 


Incidence of Rot in Hardwood Sawtimber 
in Coastal North Carolina 


Detailed scale records kept on 
compartments of experimental for- 
ests often yield associated informa- 
tion of considerable value. Data on 
the incidence of heart rot in ma- 
ture loblolly pine were published! 
from seale records on the Bigwoods 
Experimental Forest.2 Further ex- 
amination of the seale books of four 
compartments from this experimen- 
tal area shows the relative amount 
of defect caused by rot in hardwood 
sawtimber cut from an old-growth, 
unmanaged loblolly pine forest. 


‘Gruschow, G. F., and Trousdell, K. B. 
Incidence of heart rot in mature loblolly 
pine in coastal North Carolina. Jour. 
Forestry 56(3):220-221. 1958. 


*Maintained by the Southeastern Forest 
Expt. Sta. in cooperation with Union 


At the time of cutting, the dom- 
inant stand on these compartments 
was loblolly pine averaging over 
100 vears old. The hardwood saw- 
timber was of the same age and 
measured 10 to 24 inches d.b.h. Most 
of the hardwood trees cut for saw- 
timber were between 12 and 18 
inches in diameter. Fire protection 
of the area has been unusually ef- 
fective and fires have been rare in 
the last 40 years. On 148 acres the 
volume in sawtimber trees averaged 
22.450 board feet (International 1- 
inch) of pine and 1,840 board feet 
(International 14-inch) of hard- 
wood per acre. The number of 


Bag-Camp Paper Corporation, Franklin, 
Virginia. 
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hardwood sawtimber trees cut and 
scaled and the gross volume, to- 
vether with the percent defect due 
to rot, are shown by species groups 
in Table 1. It is apparent that the 
amount of defect due to rot is much 
vreater in the tupelos and maple 
than in the other hardwood species. 

When these trees were logged, a 
system of tree grades was used to 
separate the trees into quality 
classes. The log scale, both gross 
and net, was kept by tree grade. 
These tree grades were established 
on the following basis: 

Grade 1. Trees having at least 
60 pereent of the merchantable 
length clear of surface defect, and 
with no eull section of 10 feet or 
more in length. 

Grade 2. Trees having from 40 


“ABLE 1. 


Species 


Total trees 
Number 
191 
486 
280 
402 


92 


Yellow poplar 
White oak 
Other oak’ 
Sweetgum 
Tupe los~ 

992 


Red maple 220 


Trees with rot 


percent to 60 percent of the mer- 
chantable sawlog length surface 
clear and with no eull section 10 
feet or more in length. 

Grade 3. Trees containing at 
least one sawlog with less than 40 
percent of the merchantable sawlog 
length clear and with no cull see- 
tion 10 feet or more in length. 

Grade 4. Trees of sawtimber size 
containing more than 10 feet of cull 
section; or from which no sawlog 
can be obtained. 

Table 2 shows the volume for 
hardwood species by tree grade with 
the percent of the volume defective 
due to rot alone. Again it can be 
seen that the tupelos and red maple 
have the highest percentage of vol- 
ume in Grade 4 trees. The tree 
grading system takes into account 


OCCURRENCE AND PROPORTION OF Rot IN THE HarpDWooD SAWTIMBER TREES 


Volume 
deduction 


Total volume due to rot 


Percent Bd. ft.(Int. 4%") Percent 
54,470 
78,190 
53,340 
51,965 
17,970 
16,490 


3 


Other oaks inelude southern red oak, black oak, searlet oak, water oak and willow 


Oak. 
“Includes black tupelo, swamp tupelo, and water tupelo. 


TABLE 2. 


Gross 


Species volume 


Yellow-poplar 
White oak 
Other oak 
Sweetgum 
Tupelos 

Red maple 


9,560 
930 


deducted 


Gross VoLUME OF HarpWwoop AND PERCENT DEFECTIVE DUE 


Tree Grade 


Amount Amount 
deducted 


for rot 


Gross 
volume 
Bd. ft. 
Int. 

15,285 


1.1 

15,470 


for rot 


Percent Percent 


13,055 2. 

11,940 1.2 
1,905 3.9 
3,245 6.0 


Gross 
volume 


Bd. ft. 
Int. 
12,195 
50,010 
23,970 
22,755 

2 200 


5,800 
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such defects as sweep and crook; 
the seale figures used here show 
only the deductions due to butt rot 
or heart rot. 

These data show the pattern of 
occurrence of defect due to rot in 
hardwood sawtimber in an unman- 
aged, old-growth loblolly pine stand 
which has been relatively free from 
fires. With a less favorable fire his- 
tory the amount of cull in the hard- 
wood sawtimber trees would have 
been much greater. If the stand 
had been under management, a high 
proportion of the cull trees and cull 
volume undoubtedly would have 
been removed or eliminated by cut- 
ting and cultural operations. Sev- 
enty percent of the total cull vol- 
ume due to rot was in Grade 4 trees 
and an additional 20 percent was 
in Grade 3 trees. These trees would 
have been removed first under man- 
agement. The data also illustrate 
that many hardwoods found in un- 
managed pine eannot be 
considered as good growing stock. 


forests 


Grorae F. Gruscnow 

and KENNETH B. TROUSDELL 

Southeastern Forest Experiment 

Station, Forest Nervice, U. S. 

Department of Agriculture 
GRADE ) 


To Ror (By TRF! 


Amount Amount 


deducted 
for rot 


Gross 
volume 


deducted 
for rot 
Bd, ft. 
Int. 
2,490 


Percent Percent 


: 
4 
4 
ng 
ae! 
4 
2 $e 
— 
2 3 4 
Bd. ft. 
Int. 4” 
9,200 34 1,505 55.1 
12,240 6 3.4 4,075 59.0 
11,745 1.1 1.6 5,525 30.5 
| | 1.8 2.7 4,305 47.3 
1.6 9.1 6,515 82.3 
fig 
8 
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Epicormie branches commonly 
develop on white oaks (Quercus 
alha 1.) left following the harvest 
of dominant trees. As a result such 
residual stands show little promise 
of producing high-value trees. <A 
recent study at the Amana Experi 
mental Forest in Iowa shows that 
the number and location of epicor 
mic branches on white oak trees are 
related to the crown class of the 
tree, Dominant trees in unthinned 
stands were found to have fewer 
epicormie branches than trees in 
any of the subdominant classes. 
The results from an earlier study 
in Towa in heavily thinned oak 
stands were similar (7). In the 
light of the results from the pres- 
ent study, however, it appears that 
at ieast some of the epicormie 
branches occurred independently 


of thinning treatments 


Methods 

One hundred white oak trees of 
each of four crown elasses (domi- 
nant, codominant, intermediate, 
suppressed) were selected systemat 
iwally in white oak stands approxi 
mately 95 vears old. No cutting 
had been done in these stands for 
at least the past 20 vears More 
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Epicormic Branching in Even-Aged, Undisturbed 
White Oak Stands’ 


over. there was no evidence of ecut- 
ting in the immediate vicinity of 
most of the sample trees during the 
entire period they had occupied 
the site. Crown closure was quite 
complete, but basal area per acre 
was somewhat below full stocking 
as defined by yield tables (4). 
Reeords of epieormie branching 
were restricted generally to the 
lower 17 feet of tree stem because 
the quality of the wood above this 
point is generally lower and hence 
the presence of epicormie branches 
has little effect on grade in these 


upper logs. 
Results 


Number of epicormic branches 
per tree in the lower 17 feet varied 
from fewer than three on domi- 
nant trees to nearly ten on sup- 
pressed trees. Differences between 
codominant, intermediate, and sup- 
pressed trees, however, were slight 

1). 

In addition to number, location 
of epicormic branches is also im- 
portant. If all epicormie branches 
were located on one face of a fae- 
tory-grade log, it would make little 
difference whether three or ten of 
them oceurred—grade would not 
be affeeted. 

Number of faces free of epicor- 
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Dominant 
Codominant 
Intermediate 
Suppressed 


NUMBER OF FACES 


Fig. 2.—-Average number of faces free of 
epicormie branches on the lower 17 feet 
of 95-year-old white ouk in uncut stands, 


by erown class. 
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mic branches varied from almost 
three for dominant trees to less 


than one for suppressed trees (Fig. 
2). 

White oak logs need not be clear 
for a full 16-foot length to qualify 
for some high-value uses, such as 
veneer logs and stave or header 
bolts. Although the absence of epi- 
cormie branches does not ensure 
veneer-log quality (other defects 
are also important), the presence 
of many epicormice branches makes 
a log undesirable for face veneer 
and below the standards of most, if 
not all, factory-log grades. 

The average height to the lowest 
epicormie branch varied from 
nearly 15 feet for trees of the dom- 
inant crown class to less than 8 feet 
for the suppressed class (Fig. 3) 

In a similar study on yellow-pop- 
lar, Wahlenberg (5) suggested that 
epicormie branching in a_ elosed 
stand will oecur on the warmest 
face of the tree (usually the south- 
west face). But if a tree has an 
open face, most epicormic branches 
will occur on that one. Results 
from the present white oak study 
follow this pattern only in part. 

There seems to be a slight tend- 
eney toward more frequent occur- 
rence of epicormic branches on the 
southwest and southeast faces of 
white oak. However, the number 
of faces completely free of epicor- 
mic branches was only 6 percent 
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3.—Average height to lowest epicor 
mice branch on 95-year-old white oak in 
uneut stands, by crown class. 
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less on southeast and southwest 
faces than on the others. 

On the other hand, the number 
of epicormic branches on the open 
face of 40 partially exposed trees 
was not significantly greater than 
on either the opposite or adjacent 
faces. The epicormic branches on 
the exposed face were longer, how- 
ever, indicating that opening the 
canopy of a stand may be a greater 
stimulus to growth of already es- 
tablished branches than to forma- 
tion of new ones. Because of the 
small sample, the results of this 
portion of the study should not be 
accepted as conclusive. However, it 
seems likely any real difference 
that may be determined from a 
larger sample of trees with ex- 
posed faces would be too small to 
be of economic importance. 


Discussion and Conclusions 
The superiority of white oaks of 


the dominant crown class in free- 
dom from epicormic branches sug- 
gests the need for applying silvi- 
cultural systems that favor trees 
of that crown class to minimize 
de-grade caused by  epicormic 
branching. Also the prolific branch- 
ing on trees of the lower crown 
classes indicates that high-quality 
white oak cannot be grown in even- 
aged mixtures with the more rapid- 
ly growing black oaks. 

known 
oaks of the 


It is not if epicormic 
branches on 


crown classes will disappear fol- 


lower 


lowing release and subsequent 
| 


crown closure, but observations 
made by the author and by others 
(2, 3) indicate that branches pres- 
ent at the time of release do per- 
sist. These branches develop until 
they appear to be a part of the 
normal crown. They are probably 
very effective in contributing to the 
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overall food production of the 


crown, but equally effective in re- 
ducing the quality of the tree. 
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A Further Test of Tree Bands for Cone Protection 


A previous article by the author 
described a method for protecting 
ponderosa pine cones from cutting 
by tree-climbing squirrels.’ One of 
the results from this study showed 
that banding isolated ponderosa 
pine seed trees with a sheet of 18- 
inch-wide, smooth aluminum pre- 
vented red squirrels ( Tamiasciurus 
hudsonicus richardsoni: Bachman) 
from climbing the trees and eutting 
cones and eone-bearing branches. 
Bands 12 inches wide or narrower 
were ineffective. At that time it 
was stated a trial would be made 
to test bands between 12. inches 
and 18 inches wide in an attempt 
to reduce banding costs. This note 
reports results of the followup 
trial. 

During 1957 and 1958, bands 14 
inches and 16 inches wide were 
tested on the same area in western 

‘Tackle, David. Protection of pon 
derosa pine cones from cutting by the 
red squirrel. Jour. Forestry 55:446-447. 


1957. 


Montana as in the previous experi 
ment. The design was the same in 
that each size was replicated three 
times. Three unbanded trees and 
three trees having 18-inech-wide 
bands were used as controls. The 
upper edge of each band was 7 
feet above ground line on the up- 
hill side of the tree. As in the 
previous trial, the crowns of all 
test trees were at least 20 feet dis- 
tant from crowns of adjacent trees. 

During the 2-vear period both 
the 14- and 16-inch-wide bands 
prevented tree climbing by squir- 
rels. The 1957 ponderosa pine seed 
crop in the study area was rated 
fair and the 1958 crop eood, 

The two band width tests dis 
cussed here demonstrate that 14- 
inch-wide bands are the minimum 
size that can be used effectively. 

Davip TAcKLi 
Missoula Research Center. 

Intermountain Forest and Range 

Experiment Station, Forest Service, 
Vissoula, Montana 
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Points of View 


Comments on Professor W. H. Meyer’s “Point of View” 
on Allowable Cut Calculations 


Professor W. H. Meyer under- 
standably felt compelled to defend 
his compound-interest calculation 
of allowable cut in the March 1959 
JOURNAL OF FORESTRY. 


I stated at the outset of my Octo- 
ber 1958 JouRNAL article that any 
extrapolation (or projection) in- 
volves arbitrary or subjective deci- 
sions, and that the particular for- 
mula too important. 
Ilowever, I also stated that simple 
interest allows better projection of 
stand volume than compound in- 
terest unless volume-growth is up- 


used is not 


ward-cupped more of the time than 
linear, 
any 
growth 


it is downward-cupped_ or 
and examination of almost 
managed or unmanaged 
data will refute the upward-cupped 
hypothesis. The upward-ecupped, 
drooping compound-interest eurve 
will usually underestimate growth 
for periods shorter than the base 
period used to derive the compound 
rate, and the 
growth for longer periods. This 
error may be trivial, as in the ex- 
ample worked out by Professor 
Meyer, but it may be considerably 
and ridieulous 
if long-term 


will overestimate 


larger, it becomes 
projections are at- 
Professor Meyer 


which 


which 
but economists 
sometimes insist on doing. TLong- 
projections 


tempted, 
deplores 


term  simple-interest 
may not be realistic, but they are 
far less ridiculous than compound- 
interest projections. 

By attacking one of my state- 
ments, he that his 
pound-interest formula 
more than a 1-year projection, and 
that it explicitly provides for eal- 
culating allowable cut for periods 
longer than Strictly 
speaking, this simply is not so. His 


asserts com- 


involves 


one vear. 
formula requires taking a cut in 
the middle of each year of a period. 


g 


Omitting allows taking 


the cut at the beginning of each 
year of the period, and additionally 
omitting the term (1+ g) from 
the denominator allows taking the 
cut at the end of each year of the 
period (for the convenient explicit 
form of his formula, see bottom of 
column 1, page 728, of the October 
1958 JOURNAL OF Forestry). Tak- 
ing n-times an annual cut is not 
the same as taking a single cut eith- 
er at the beginning, middle, or end 
of the period. The simple-interest 
formula given at the beginning of 
my article does caleulate a truly 
periodie eut, which is assumed to be 
mid-term as the formula is written, 
but which becomes beginning-of- 
m 


term by omitting { 1 + - . and 


end-of-term by additionally omit- 
ting (1+ from the denomi- 
nator. 

On page 936 of the December 
1952 JourNaL or Forestry, Pro- 
fessor Meyer avers that regardless 
of how a forest a strong 
argument for using compound-in- 
terest theory in growth prediction 
is that ‘‘the process of summation 
is greatly simplified by the use of 
the various rental or annuity for- 
mulas.’’ Publication of my formula 
certainly removes that argument 
for use of compound interest, espe- 
cially if one agrees that forests just 
do not follow an exponential curve 
for any considerable portion of 
their development. Each forester 
ean now decide for himself about 
the relative simplicity of the two 
methods. Personally, I find that 
use of a desk calculator without log 
or interest tables is much simpler, 
quicker, and less subject to blun- 
ders than a number of table-look- 
ups and interpolations, along with 
some multiplication, division, addi- 
tion, and subtraction. 

To sum up, I do not share Pro- 


mG ) 


grows, 


fessor Meyer’s opinion that it is a 
tempest in a teapot to argue against 
an exponential projection if a lin- 
ear projection is simpler and more 
realistic. Neither do I agree with 
him that my 4-page exposition of 
the desirability of simple-interest 
projection is excessive or mislead- 
ing, when I consider his previous 
12 or more JOURNAL pages advocat- 
ing the use of compound interest 
without exploring alternative sim- 
ple-interest techniques. I do agree 
with him that in many situations 
the numerical results obtained by 
the two formulae may not differ 
greatly, but I feel that even here 
the simple-interest formula is to 
be preferred because it assumes a 
model more consistent with biologi- 
eal behavior and because it is sim- 
pler to use. 
L. R. Gros—enBAUGH 
Southern Forest Experiment 
Station, Forest Service, 
U.S. Department of Agriculture 
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What Kind of Forestry 
Schools? 


T should like to differ with Henry 
Clepper’s emphasis in his ‘‘Tlow 
Many More New Schools?’’ in the 
January JouRNAL Or Forestry.’ 
Our problem seems to be not an ex- 
cess of professional schools, but 
rather an almost total lack of them. 

Let us consider forestry in terms 
of the five professional areas of the 
standard curriculum: silviculture, 
forest management, forest econom- 
ies, forest protection, and forest 
utilization. Stop and think what a 
beginning competence in any one 
of these fields means in terms of 
basie sciences. Take just one—-sil- 
viculture. This field cannot be ap- 
proached in a professional manner 
without the background furnished 
by at least a semester course in each 


*Clepper, Henry. How many more new 
schools? Jour. Forestry 57:25-28. 1959. 
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of the following: chemistry, phys- 
ics, botany, plant physiology, genet- 
ics, plant anatomy, taxonomy, soils, 
meteorology, and ecology. Some 
schools may require this back- 
ground. If they have smaller stand- 
ards of preparation in the other 
four areas, the four years will be 
nicely filled out. But wait! Have we 
forgotten something? An eduea- 
tion, perhaps? Wouldn't it be fine 
if our forester could read? Better 
still if he could write? Understand 
people, as well as trees? Under- 
stand society, as well as forests? 

Let’s tote up the bill. It looks 
like six years—perhaps seven. Well, 
do we want professional education 
or trade school training? The an- 
swer from the forestry schools is 
nearly unanimous: they want (or 
vive) trade school training. Should 
we criticize the administrators of 
the new and would-be diploma 
mills, or should we ask the estab- 
lished schools why they haven’t put 
themselves out of the class of the 
neweomers. Many of them have had 
lots of time. 

This is unfair, or course. The 
schools don’t operate in a vacuum. 
They need solid evidence of a de- 
mand for professionally educated 
foresters, and assurance that our 
profession will back them up in 
their programs. There is no doubt 
that the demand for professionally 
educated foresters exists—look at 
the statistics on numbers of degrees 
beyond the bachelor’s. On the 
other hand, Henry Clepper is cer- 
tainly right when he speaks of the 
ready market for inadequately ed- 
ucated foresters and of its depress- 
ing effect on salaries. 

I believe that the market for in- 
adequately educated foresters is 
evidence of a demand for men with 
ranger school training, and by this 
I do not mean to imply that there 
is anything inadequate about the 
latter. Much as I distrust analogies 
between forestry and medicine, 
may I suggest the gross waste we 
would commit if we delegated to 
physicians the whole job of caring 
for sick and guarding public 
health? Can we make serious claims 
to professional stature when “‘pro- 
fessional’’ foresters are employed 
for timber cruising, formen’s jobs, 


policing campgrounds, and draft- 
ing, and kept at these jobs for 
years? 

But, to return to professional ed- 
ucation, I seem to have talked my- 
self round to licensing. And why 
not? Is there any other way to keep 
the diploma mills from holding 
down the schools that could give 
a professional education if only we 
would help them? Membership 
grade sanctions within our Society 
should do some good, but it seems 
unlikely that anything short of em- 
ployment sanctions will do the job. 


There is no more important job 
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The fact that management of for- 
estry lands, regardless of owner- 
ship, is becoming a reality on a 
large scale should not make us com- 
placent about the good start we 
have made toward one of our prin- 
cipal goals. Much of the credit be- 
longs to increasing demands for 
the products and values of forests. 
These demands, and the growing 
population which makes them, will 
require foresters much better edu- 
eated than their predecessors. It is 
our obligation to see that these for- 
esters are ready. We will not meet 
this obligation by merely increas- 
ing the numbers of schools of for- 


than taking action, right now, to — estry. 

make professional forestry educa- JouN W. 

tion a facet rather than a phrase. Nisqually, Washington 
EEE 


The Divergent Points of View of Forest Geneticists and 
of Agronomic and Horticultural Crop Breeders 


The comments and quotations of 
Duffield and Snyder (2) suggest 
that the problems of hereditary 
forest improvement are so difficult 
and so different that little is to be 
learned from agronomic and horti- 
cultural crop breeding experience. 
This is a reflection of the very 
prevalent view of foresters that a 
forest geneticist must be first of 
all a forester, because the problems 
of hereditary forest improvement 
are basically forestry and_ there- 
fore very different from those of 
agronomic and horticultural crop 
breeding. 

Apparently forest tree breeding 
has developed independently. Re- 
ferences to the genetics and breed- 
ing of non-forest species are un- 
common in the literature of for- 
estry. The importance of genetics 
is greatly subordinated to forest- 
ry in preparation for work as a 
forest forest tree 
breeder, and plant breeding rates 
even less consideration. 

I believe that such an attitude 
will seriously hinder and delay 
progress in forest tree breeding. 
The problems of hereditary forest 
improvement are essentially no dif- 


geneticist or 


ferent and no more complex than 
those for the breeding of agronomic 
and horticultural Plant 
breeders believe that a competent 
should be capable 


erops. 


plant breeder 
of planning and executing an ef- 
ficient breeding program for any 
Agronomic and horticultural 
familiar 


crop. 
plant 
with 
programs 

about their 
of the basie principles have been 


who are 
some of the 


have 


breeders 
tree breeding 
serious doubts 


SUCCESS because some 
overlooked. 
Agronomic and 
crop breeding is older and more 
advanced than forest tree breed- 
ing. The emphasis in the training 
of agronomic and _ horticultural 
crop breeders is upon geneties and 
plant breeding with the biological 
and cultural 
particular crop having secondary 
consideration. Most students of 
plant breeding do not know which 
crop they will work on after com 
pleting their training. They assume 
that, whatever the crop, they usual 
lv will be associated with people 
who do know the and 
cultural characteristics of the par 


horticultural 


characteristics of a 


biological 


ticular species. 
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The basie principles of plant 
breeding and genetics have been 


found to apply to all species for 


which adequate studies have been 
nade. Centuries would be required 


o verify with forest species the 


many experiments upon whieh our 


knowledge of genetics and plant 
breeding is based. The greatest re- 
turns for the time and money ex 
pended will be realized by aecept- 
ne the basie information as true, 
even if it has not been discovered 
by foresters, and applying it for 
the hereditary improvement of for 
est species 

The basic principles of plant 
breeding and genetics are the same 
for all species, but the best meth 
ods of their application must, of 
ourse, be adapted to the biological 
and eultural characteristics of the 
The application of eorn 
breeding methods in cookbook 
manner for the breeding of alfalfa, 
for example, is impractical; but 
largely on the basis of research 
with corn, alfalfa breeders have 
developed methods of breeding 
that are adapted to the character 
istics of alfalfa Forest tree 
breeders cannot expect to apply 
stiecessfully in a cookbook manner 
thre adaptations of breeding meth 
ods used for the improvement of 
corn, forage ‘rops, or any other 
erop. They must develop appliea 


tions of the hasic principles of 
plant breeding and geneties that 
are adapted to the characteristics 
of forest species, and a knowledge 
of agronomie and hortienItural 
erop breeding will vield ideas that 
an be applied to the improvement 


of forest trees. When one considers 


the diversity of agronomie and 
horticultural crops. nearly al 


problems of forest tree breeders 
will be similar to ones that have 
heen encountered previously in the 
breeding of some other erop 

The limited information of the 

netics of forest species and the 
heritability of the characteristics of 
forest species is not a serious limita 
tion upon the development of an 
efficient tree breeding program 
Competent plant breeders are 
familiar with methods of estimat 
ing the mode of inheritance and 
the heritability of a character with 


sufficient accuracy for most of their 
needs without elaborate experi- 
ments designed for the specific pur- 
pose of acquiring such informa- 
tion. Very little is known about 
the genetics of such common do- 
mesticated crops as wheat, alfalfa, 
oats, and most of the horticultural 
crops, yet these crops have been 
improved efficiently without such 
information. A specifie knowledge 
of the geneties of forest species is 
not essential for their improve- 
ment. 

A comparison of the literature 
of forest genetics with that of the 
genetics and breeding of non-for- 
est species indicates major differ- 
enees in approach which, in my 
opinion, should not exist. 

A large part of the literature of 
forest genetics is neither e@enetics 
nor plant breeding. For example, 
erafting (8) is plant propagation 
Grafting may not merit a dominant 
role in the breeding and propaga- 
tion of coniferous species because 
plant breeders may know more ef- 
ficient ways of breeding and pron- 
agating the coniferous species with- 
out grafting. If grafting should be 
desirable, it may be more economi- 
eal to hire a skilled horticultural 
nursery laborer to do the job. The 
vegetative propagation of orna- 
mental clones of coniferous species 
is routine for horticultural nur- 
servmen. 

Forest geneticists are still con- 
cerned with the basie problems of 
genetics and plant breeding that 
were settled for agronomie and hor- 
ticultural crop breeders vears ago. 
For example, in reference to state- 
ments in the literature of forestry 
that are contrary to. established 
principles of field) plot design, 
Wrieht et al 11) state, ‘*We do 
not accept an author’s word that a 
test site was so uniform that the 
difference must be due to genetic 
factors.’’ The importance of. soil 
heterogeneity in vield trials was 
demonstrated by the classie experi 
ment of Harris (5 

Zobel et al 12) and Goddard 

imply that forest geneticists 
have the ability to recoenize, on 
the basis of their appearance alone, 
trees that on the average will be 
outstanding parents for such char- 
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acteristics as form and growth rate. 
A major part of the work on hered- 
itary forest improvement is based 
upon this assumption, which is con- 
tradictory to the breeding experi- 
ence with forest and non-forest 
crops. If the top 5 to 20 percent 
of the trees in a stand are selected 
for a seed production area without 
progeny testing, what is the evi- 
dence that on the average an im- 
provement in the progeny from 
open pollinated seed in respect to 
form and growth rate could be real- 
ized by the removal of the unselect- 
ed trees before pollination? What 
is the evidence that seed from an 
isolated clonal seed plantation or 
seed orchard established by the 
vegetative propagation of a limited 
number of the most outstanding 
trees on the basis of appearance 
will produce progeny that on the 
average will be better in respect to 
growth rate and form if progeny 
testing is not used as a basis for 
the selection? Could there be the 
slightest suspicion that the progeny 
from such a clonal plantation might 
be inferior? Tf the same standards 
were used for the selection of the 
seed trees before a logging opera- 
tion, would seed from the felled 
seed trees be inferior? 

The time and money involved in 
the efforts to produce hereditarily 
superior forest seed merit con- 
sideration of the literature that 
contradicts such an oversimplified 
method of tree breeding Snyder 
and David (9) refer to the belief 
that like begets like as one of the 
oldest fallacies of heredity and 
one of the most difficult to eradi- 
cate. Sprague (70) states. “This 
method of breeding (mass selee- 
tion) probably has been effective 
in modifying plant and ear type, 
maturity, and certain other ehar- 
acteristies, but has not been par- 
ticularly effective in increasing 
vield during the past century.”’ 
In reference to the judging of corn 
shows Hopt 6) writes, ‘‘[A] no- 
tice... should be placed in a pro- 
minent place over the corn show 
freading| something like this: This 
is all a joke, folks. Don’t take the 
thing too seriously. It should be 
distinetly understood by all visitors 
that this is just a little game we 
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boys have gotten up among our- 
selves. It has no relation to utility. 
Our prize-winning exhibits, upon 
which we so pride ourselves, mean 
nothing. They will not yield any 
more than other ears... .”’ 
Garrison and Richey (3) 
‘‘Without regard to 
evident that close selection to any 
type, as practiced in these experi- 
ments, resulted in decreased pro- 
Bo yee | 7) states. 


state, 
reason, it Is 


duetiveness. ’ 
‘Dependence on a single resistant 
variety is highly hazardous.’’ In 
reference to a one-parent progeny 
test of loblolly pine Minekler (7° 
states, ‘‘The analysis of the data 
showed no correlation between the 
juvenile height growth or survival 
of progenies and any observable 
characteristic of adult mother 
trees.’’ In reference to growth rate 
on an apparently uniform. site 
Wright et al. (17) state, ‘Red pine 
above one of these lenses grows sig- 
nificantly faster than does geneti- 
cally similar stock a few feet away.”’ 

Foresters should decide whether 
the time and money for forest ge- 
netics is to be expended upon ver- 
ifving with forest species informa- 
tion that is already confirmed in 
the field of plant venetics or upon 
the hereditary improvement of for- 
est species. Forest geneticists need 
not repeat every mistake that has 
been made in the history of plant 
breeding. The opportunity to prof- 
it from the experience of agronomic 
and horticultural crop breeders is 
forest 


the ereatest advantage of 


crop breeding. 
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Medical Viewpoint Regarding Danger of Pine Pollen 


Arthur H. Westing of the Yale 
School of Forestry has called to my 
attention his published note en- 
titled ‘‘A Caution Regarding Pine 
Pollen.”"! Although Mr. Westing 
has accurately summarized our 
study of pine pollen, I do not be- 
lieve that his suggestion that ‘It 
would perhaps be desirable to wear 
face masks during pine breeding 
operations”’ is justified on the basis 
of our present knowledge. 

In the first 
absolute proof 


place there is no 
that pine pollen 
causes clinical sarcoidosis. 

Secondly, on theoretical grounds 
the pine pollen is probably too large 
to reach the lung by way of inhala- 
tion. 

Finally, the disease in question 


eaution regard 


$5.46 


Westing, Arthur H. A. 
ing pine pollen. Jour. Forestry 57: 


1959. 


is relatively uncommon and Tam 
certain that a large number of for 
esters and tree breeders would have 
developed the disease if it were 


transmitted by inhalation. Our 
epidemiologic studies suggest that 
this is not the case. 

If pine pollen is capable of in 
sarcoidosis, it se- 


ducing clinical 


lects only a small number of in 
dividuals who are unusually sus- 
ceptible to the pollen and who prob 
ably get their exposure through 
other portals of entry 

In order to remove any concern 
or fear which might have resulted 
tree 


workers and 


this 


among forestry 


breeders, | present medical 
point of view, 
Martin M. CumMines, M.D 
Director, Research Service, 
Department aot Medicine and 


Surgery, Veterans Administration, 


Washington, if 


= 
j 
4 
= 
; a 
3 
; 
1: 
4 
$ 
wt 
i 


Book Reviews 


The Bobcat of North America 
By Stanley P. Young. 193° pp 
Illus. The Stackpole Company. 
Harrisburg, Pa. 1958. $7.50 
Publication of Stanley P 

Young's fourth of a series of books 

on major predatory mammals, was 

preceded by three others for which 

Mr. Young served as senior author: 

The Walves of North America: The 

Puma, Musterious American Cat: 

and The Clever Coyote. The Boh 

book is without co-author 

Like its predecessors, publication 

of The Bobeat of North America 

Was sponsored by the Wildlife 

Management Institute 
All of these books are mono 

eraphic in scope. In mammalogical 

history no other writer appears to 
have concentrated to the same de- 
gree on four species or generic 
groups. Seton’s monumental vol 
umes are far more general, and 
the works of other mammalogists 
of multi-book fame are concerned 
primarily with taxonomy and dis- 
tribution. Young’s four books in 
elude taxomony, distribution, be- 
havior and habits, economie  im- 
portance, parasites and disease, 
control and, often, other topies 

Indeed, the sub-titles of all—Part 

I of the first three—earrv the 

words: ‘*. .. History, Life Habits 

Economic Status, and Control.”’ 

Part II], in the first three volumes, 

is concerned with classification, for 

which Edward A. Goldman served 
in the Wolf and Puma books, and 

Hartley T. Jackson the 

Coyote publication 
The Bobeat book follows the 

Young tradition in presentation : 

earthy, anecdotal, readable, with 

detailed treatment of areas in which 
the author has been personally con 
cerned—hunting and trapping, field 
behavior, food habits, and economic 
importance. In the present work, 


the food habits discussion is largelv 
from the unpublished work of C.C 
Sperry “The Food of the Bob- 


eat,’’ Fish and Wildlife Service 
for which gracious acknowledgment 
is made (p. 71). This treatment 
provides the best published infor- 
mation the reviewer has seen on the 
kind and seasonal distribution of 
bobeat foods; it involves the anal- 
ysis of 3,588 bobeat stomachs from 
30 states, representing every month 
of the year. Among states with col- 
lections for each month are Ari- 
zona, California, Colorado, Michi- 
van, New Mexico, Oregon, and 
Texas, giving good representation 
to the Southwest, where bobcat con- 
trol in the interest of sheep and 
goat ranching has been most exten- 
sive. 

Other than the chapter titled 
‘Economie Status’’ in which food 
habits are included, the two most 
valuable chapters are ** Habits and 
Characteristies’’ and ‘* Hunting 
and Control.’ In the former, there 
is a great deal of natural history, 
much of which is presented as per- 
sonal experience or the first-hand 
experiences of others. The chapter 
concerned with hunting (mainly 
trapping) and control is the best 
treatment of the subject the review 
er has seen. Young makes a strony 
case against bounty payments and 
the use of poison in bobcat control. 
the former because of the inevitable 
fraud, and the latter because of its 
ineffectiveness. 

The bibliography, a notable fea- 
ture of all the Young monographs. 
consists of approximately 750 titles 
and requires 45 pages. the longest 
section of the book. Little if anv- 
thing of importance through 1954 
was missed. Historical material is 
well represented. 

The Bobcat of North America is, 
however. ho profound scientific 
treatise—doubtless as the author 
intended. In fact, one is impressed 
by its simplicity. The treatment of 
bobeat predation per se is direct 
and country-wide, but there is little 
or no attempt to analyze this phe- 
nomenon from the standpoint of 


cause or effect. The killing of cer- 
tain wild and domestic animals by 
bobeats is accepted and, indeed, 


documented ; and recommendations 
for eliminating guilty ‘cats are spe- 
cific and forthright. The reader 
must refer to Errington, Latham, 
D. L. Allen, Gratige, and others for 
insight on predation theory and 
consequence, 

The book undoubtedly will be- 
come a guide for practitioners and 
a good general reference for stu 
dents. Indeed, Young’s conclusion 
specifically suggests this utility: 
this monograph .. . completes 
the author's attempt to bring to- 
gether the pertinent natural his- 
tory of, and economic role plaved 
by, our four main North American 
predators. It embodies most of my 
field experiences ... with the pred- 
ators for the past thirty-eight years 
of official life with the former Bio 
logical Survey and the present Fish 
and Wildlife Service. 

‘These four monographs are far 
from being the last work on the 
wolf, puma, coyote, and the bobcat. 
but they all, I hope, will be of some 
aid to our future workers who may 
be interested enough to take it from 
here. .. . May these animals neve~ 
cease to have a place in our North 
American fauna, a condition that | 
am sure can be made possible on 
this continent ... where their pres 
ence is not in conflict with human 
welfare. In other regions may they 
be tolerated reasonably con- 
trolled numbers. To that end T have 
through these many past years giv- 
en every support.”’ 

The taxonomic treatment. based 
on the work of Miller and Kelloee 
(U.S. Natl Mus. Bull. 205, 1955 
rather than on the more recent con- 
clusions of various authors, will 
probably be disturbing to some 
The type locality, synonymy, and 
geographic range are given for 11] 
subspecies. 
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its size and makeup. 
Lee E. YEAGER 
Colorado Cooperative Wildlife 
Research Unit 


Forestry in the Federal Republic 
of Germany 

Revised by the Forestry Division 

of the Federal Ministry for Food, 

Agriculture and Forests. 55 pp. 

Bonn. 1958. 

Written in the English language 
for foreign visitors to West Ger- 
many, this brief summary of essen 
tial information on the forests and 
forestry of that country is very 
concise, profusely illustrated with 
graphs and photographs, re 
markably informative. 

Several points strike the Ameri- 
can forester viewing German for- 
estry through the pages of this 
booklet. First perhaps is the bal- 
ance and distribution of the Ger- 
man forests which are fairly well 
distributed throughout the coun- 
try; fairly evenly distributed in 
ownership between private forest, 
corporation forest, and state forest ; 
and fairly evenly distributed in 
species and age classes between 
spruce and fir, beech, pine, and oak. 
The success of classical German for- 
est management in achieving a bal- 
anced national economy is evident 
on every page. 

At the same time, there are a few 
surprising points made, like the 
fact that 1,855 of the total of 2,226 
technical foresters in Germany are 
in the employ of the various states, 
leaving only 111 employed on cor- 
poration forests and 260 on other 
private forests. Actual forest man- 
agement in Germany largely 
a public enterprise at the state rath- 
er than the federal level. About 
one-quarter of the forest area is not 
under management plan, but ‘‘con- 
sists of smaller holdings which are 
mostly managed intermittently.”’ 
The farm forestry problem in Ger- 
many is evidently not much closer 
to solution than it is in this coun- 
try. 

The impact of World War IT and 


the post-war occupation of Ger- 


reading. The book is expensive for 


many on the forests is made quite 
clear. As of 1949, about one mil- 
lion acres, or 6 percent of the total 
forest area, had been cleared. Un- 
der an intensive reforestation pro- 
gram, though, the clearcut acreage 
was reduced to less than two hun- 
dred thousand acres in 1957, about 
1 percent of the total forest. 

All phases of the forest economy 
are summarized, with valuable in- 
formation being given on forest 
policy and legislation, manage 
ment, silviculture, utilization, for- 
est work, education, research, and 
multiple use management for game 
and forest production. Addresses 
of key forestry organizations and a 
list of important periodical pub- 
lications in the field are also fur 
nished. 

The chief criticism of the booklet 
lies in the poor English in which it 
is written, compounded with the 
frequent poor choice of words and 
typographical errors. The best that 
can be said for it is that anyone 
fully understanding the text will 
have mastered a good bit of German 
sentence structure and grammatical 
usage in so doing. Notwithstan/l- 
ing, the work is an extraordinarily 
valuable and interesting source of 
information, one that the United 
States could well emulate by pub 
lishing similar summaries of Amer- 
ican forestry in kev foreign Jan 
cuages. 

STEPHEN If, Spurr 
The University of Michigan 


Tree Maintenance 

By P. P. Pirone. 3rd Ed. 483 pp. 

Oxford University Press, 

New York. 1959. $10. 

Originally published in 1941 as 
Maintenance of Shade and Orna- 
mental Trees, Pirone’s book has 
been a basic one in its field for 20 
vears. This third edition has been 
completely rewritten and illus. 
trated to bring it up to date with 
new material and recent develop- 
ments. It is well illustrated wit 
19 line cuts and 130° half-tone 
plates. 

The book is divided into two 


parts with the first one covering 
144 pages in eight chapters on gen- 
eral maintenance practices. This 
section deals in detail with tree 
growth, soils, transplanting, fer- 
tilizers, pruning, wound treatment, 
bracing, and trees suitable for va- 
rious locations. 

The last section covering 277 
pages in nine chapters deals with 
specific abnormalities of trees. It 
covers diagnosing tree troubles, 
nouparasitie iMmjuries, insect con 
trol, spraying, and general parasitic 
diseases. The last three chapters 
deal with diseases and insects, based 
on the species of plants they attack, 
and divided into low growing trees 
tall growing trees, and evergreens 

The appendix is devoted to the 
1957 National Shade Tree Confer 
ence and National Arborist Asso 
ciation Method — of 
Shade Trees. 


Evaluating 


The selected bibliography con 
tains over 400° references to su 
port and supplement the text. 

This is a well written and ils 
trated book of great value to the 
home-owner and professional who 
deals with shade tree care. 

KARL DRESSEL 
Michigan State University 


RRR 


Publications of Interest 


In a 32-page booklet published by 
Resources for the Future, Ine. Marion 
Clawson discusses Methods of Meas 
ing the Demand for and Value of Out 
door Reereation. The material con 
tained in the booklet was originally 
presented at a meeting of the Taylor 
Hubbard Club at the University of 
Wisconsin, January 1959. Single copies 
are available without cost from Re 
sources for the Future, Inc., 1145 Nine 
teenth Street, N. W.. Washington 6. 
DD. C. Additional copies may be pur 
chased at a cost of 506 each. 


Timber and Game-Twin Crops is a 
32-page bulletin recently published by 
American Forest Products Industries 
Ine., ISI6 N St... NW, Washington 6, 
D. C. Written by Arthur Hl. Carhart 
for laymen conservationists and nature 
groups, and of interest to forest man 
agers, the integration of wildlife crops 


and timber management is stressed, 
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Current Literature 


Compiled by Martua Meetia, Librarian, State University College of Forestry at Syracuse University 


Range 


General 
} loaqu o Invasions by tnimals 
a Plants. By C. S. Elton. 181 pp. 1 
s W vy, New York. 1959, $5.25 
ae j to Field Laboratories of the 
( nia Forest and Range Exper 
nt Station. Publ. as Supplement to 
tl Ann Report. 1958. 46 pp. Illus. 
Th Vanite Experimental Forest—lIts 
Work and Aims. By L. D. Love, 21 pp 
Illus. Rocky Mt. Forest and Rang 
Expt St Fort Collins, Colo 1058 
Sta. Paper No. 7 revised 


Ouestions inswered fhout T eS 
tutherford Platt. Dodd, Mead 
(o., New York. April 1959. 36 


Forest Economics 
Keone of American Forestry. By A 
( Worrell, 452 pp. Illus. Wiley, New 


York. Feb. 1959, $9.50, 


Forest Resources 


Forest Inventory Statistics for Beech 
River Watershed. 18 pp. TVA, Norris 
Pent 1959. For. Bul. No. 64 

Forest Inventory Statistics for Dade 
Countu, Georgia, 18 pp. TVA, Norris 
rena, 1959. For. Bul. No. 63 


Logging and Milling 
fir-Druinag Lumber to Increase Vill 
Profits. By R. A. Whitmore. 9 pp. Illus. 
Central States Forest Expt. Sta., Co 
lumbus 15, Ohio. 1958. Teeh. Paper 


Studies in the Ponderosa Pin 
Region Lumber Grade Recovery f 
Doualas Fir. Western Larch, and White 


rom 


I at Halfway, Oregon. 24 pp. Forest 
Products Research Center, Corvallis, 
Ore, 1958. Bul. No, 7 
Pathology 
Decay fle Fire Injury to Southern 
Bottom Land Hardwoods. iv E R 
loole. 25 pp. Illus. U. S. Dept. of 
Agric., Washington 25, D. C. 1959 
lech. Bul. No. 1189. 15 cents (Govt 
Print. Off 
Protection 


Fire Fucls in Red Pine Plantations. Ps 
Lovd LaMois. 19 pp. Illus. Lake States 
Forest Expt. Sta., St. Paul, Minn. 1958 


Sta. Paper No, 68 
Forest Fire Control and Use, 
Davis, 592 pp MeGraw Hill, New York 


Range Management 
Handbook of Colorado Native Grasses 
By ©, W. Herzman and others. 31 pp. 
Illus. Colorado Agrie. Ext. Serv., Fort 

Collins, 1958. Bul, No. 450-A, 
Hot Water Bath and Thiourea Break 
Dormancy of Wedgeleaf Ceanothus 


Vanagement Section Compiled by Neti G 


Seed. By R. L. Hubbard. 4 pp. Cali 
fornia Forest & Range Expt. Sta., 
Berkeley. 1958, Res. Note No, 143. 

1957 Grassland Proecedinas. Annual Pro 
gram of the Joint Committee on 
Grassland Farming, Stanford Univer 
sity, Aug. 29, 1957. 86 pp. Illus. Z. W. 
Craine, Seeretarv, Box 30, Norwich, 
N. ¥ 

Range-Pitting Trials in the Biq Horn 
Vountains of Wyoming. By R. L. Lang. 
8 pp. Illus. Wyoming Agrie. Expt. Sta., 
Laramie, 1958. Bul. No. 357. 

Range Robbers Undesirable Rana: 
Plants. By W. A. Sawyer and others. 
15 pp. Illus. Oregon Agric. Ext. Serv., 
Corvallis. 1958. Ext. Bul. No. 780. 

Range Sheep Production. By Ivan Wat 
son. 23 pp. Illus. New Mexieo Agrie. 
Ext. Serv., State University. 1958, Cir. 
No. 290 

Rest-Retation Grazing—a Management 
System for Buncharass Ranges. By A. 
L.. Hormany and A, B. Evanko. 11 pp. 
Illus. California Forest & Range Expt. 
Sta., Berkeley. 1958. Mise. Paper No. 


Silviculture 

Bottomland Hardwoods Respond to Cut 
tind. By L. Mincekler. 10 pp. Tilus. 
Central States Forest Expt. Sta., Co 
lumbus 15, Ohio. 1958. Tech. Paper 
No. 154. 

Development of a Residual Stand of In 
terior Spruce-Alpine Fir During the 
First Twenty-Eiaght Years Following 
Cutting to a 12 Inch-Diameter Limit. 
By R. F. Stettler. 15 pp. Illus. British 
Columbia Forest Serv., Victoria. 1958. 
For. Notes No. 34 

Influence of Slash Burning on Reae nera 
tion, Other Plant Cover, and Fire Haz 
ard in the Douglas-Fir Region... By 
W. G. Morris. 49 pp. Illus. Pacifie 
Northwest Forest and Range Expt. 
Sta Portland, Ore. 1958. Research 
Paper No. oo. 

Vine Years of Observations on the Con 
dition of 241 Yellow Birch, By DB. A. 
Fraser. Canada Dept. of Northern Af 
fairs and Nat’! Resourees, Forestry 
Branch, Forest Res. Div., Ottawa. 1959. 
Tech. Note No. 69. 

Raising Forest Tree Seedlings at Home. 
iy C. R. Ross, 10 pp. Illus. Oregon 
State College, Corvallis. 1958. Ext. Cir. 
No. 651. 

Silvical Characteristics of Loblolly Pine. 
By K. F. Wenger. 32 pp. Illus. South 
eastern Forest Expt. Sta., Asheville, 
N. (, 1958, Sta. Paper No. 98. 

Study on Plane-Tree . . . in Iran, By 
Hejazi, R. and others. Summary in 
English. Illus. Univ. of Teheran Agrie. 
College in eoop. with U. S. Operation 
Mission to Iran, Karaj-Iran. Bul. No. 
16. 
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Larson, Library, U. 


S. Department of Agriculture 


Study on Softwood Trees in Tran. By 
Hejazi, R., Tabatabai, M. and Moslemi, 
A. A. Summary in English. Illus. 
Univ. of Teheran Agric. College in 
coop. with U. 8, Operation Mission to 
Tran, Karaj-Iran. 1958. Bul. No. 15. 

A Twenty Year Record of the Growth 
and Development of Indiana Wood 
lands, By Daniel Den Uyl. 52 pp. Illus. 
Purdue Univ. Agric. Expt. Sta., La 
fayette, Ind. 1958. Research Bul. No 
661. 

Soils 

Forest Soils and Silviculture in Georgia. 
By L. C. Walker and H. F. Perkins. 
36 pp. Illus. Georgia Forest Research 
Couneil, Univ. of Georgia, Athens. 
1958. Rept. No. 4. 


Wildlife Management 

Deer Mouse and Reforestation in the 
Tillamook Burn, By Edward Hooven. 
31 pp. Illus. Oregon Forest Lands Re 
search Center, Corvallis. 1958. Research 
Note No. 37. 

Trees and Game Twin Crops. By A. H. 
Carhart. 32 pp. Illus. American Forest 
Preducts Industries, Washington 6 
D. C. 1959. 

Voles and Field Mice. By F. W. R. 
Brambell. 11 pp. Illus. Great Britain 
Forestry Commission, London, Eng 
land. 1958. Leaflet No. 44. 1s. Od. 


Wood Technology and Utilization 

The Physical and Mechanical Properties 
of Rewarewa ... By J. M. Harris and 
C. R. Hellawell. 22 pp. Illus. New 
Zealand Forest Serv. For. Research 
Inst., Wellington, 1958. Tech. Paper 
No. 25. 

A Review of the Literature on the Enzy 
matic Dearadation of Cellulose and 
Wood. By E. B. Cowling. 26 pp. U. S. 
Forest Products Lab., Madison, Wis. 
1958. Rept. No. 2116. 

Shrinkage of New South Wales Timbers. 
35 H. E. Booth. 23 pp. New South 
Wales Forestry Commission Div. of 
Wood Technology, Sydney. 1958. Bul. 
No. 3. 

Survey of Wood Residue in Georgia, By 
R. H. Page and J. R. Saucier. 39 pp. 
Illus. Georgia Forest Research Coun 
cil in coop. with Southeastern Forest 
Expt. Sta. and Georgia Forestry Com 
mission. Dee, 1958. 

Theories of the Combustion of Wood and 
Its Control; A Survey of the Litera 
ture. By F. L. Browne. 59 pp. U. 8. 
Forest Products Laboratory, Madison, 
Wis. 1958. Rept. No. 2136. 

Wood Waste Disposal and Utilization. By 
R. W. Boubel and others. 96 pp. Illus. 
Oregon State College Engineering 
Expt. Sta., Corvallis. 1958. Bul. No. 
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Council’s Column 


Should We Develop a Dual 
System of Forestry Education? 


Does the present developing pattern 
of torestry practice and edueation 
promise to meet the needs of the fu- 
ture? Or will some sort of dual or 
multi-level svstem of edueation, sub- 
professional and professional, have to 
eome if foresters are to consolidate 
their position in claiming to be true 
professionals? This is a central ques- 
tion to be appraised in the study of 
forest education now being conducted 
by the Society. It is a matter of deep 
concern to every member and each 
should make his views known. 

Let me outline the problem through 
a series of propositions: 

1. Much of the actual practice of 
forestry is semi-technical, rather 
earthy job of executing many specific 
jobs, and does not require full pro- 
fessional training. A desirable ratio 
between subprofessional truly 
professional workers depends on de- 
finition and cireumstances but may 


well develop to be in the magnitude 
of perhaps four to one. 

2. As the volume of forest practice 
develops, so does this ratio increase 
and consequently the need for subpro- 
fessional assistance. This applies to 
both administration and research. 

3: American forestry has 
not really felt the weight of this ratio 
as have countries with longer forestry 


So tar, 


history. Expansion in forest’ practice 
has, in general, opened up new jobs 
of protessional level fast enough to 
give men of ability, initially often 
hired in’ essentially subprotessional 
capacities, opportunity to move on and 
up. This expansion will continue but 
a decreasing rate of establishment of 
professional-level jobs means that the 
forestry career-ladder employment py 
ranid will broaden proportionately as 
it enlarges. We are feeling the force 
of this now in some employment areas. 

1. Establishment of a 
educational system in forestry——with 


dual-level 


a real career barrier in between-——runs 
contrary to basic American educational 
and general philosophy. America is 
known as the land of opportunity: 
any boy ean dream of becoming Presi 
dent and such dreams do come true, 
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too. Nonetheless, the increasing tech- 
nological and social complexity ot pro- 
fessional fields is forcing more and 
more stratification, largely on a pro 
fessional training basis. 

5. The volume of strictly ranger 
school training has remained relatively 
small in the U. S. This is contrary to 
the situation in Canada and = many 
other countries in which large seale 
ranger school training is well estab 
lished. 

6. There is substantial qualitative 
forestry 


S., both 


range in the character of 
training now offered in the U. 
accredited and non-accredited schools 
included. This range is wider than 
commonly realized and cannot — be 
measured by analysis of curriculums. 
There are many reasons for this in 
cluding the calibre of the parent in 
stitution, level of school financing, 
educational concept and poliey, and 
the like. But the facet remains. The 
number of ranger schools by no means 
measures the gradient from largely 
vocational to top level education, in 
cluding strong graduate work. 

7. The present trend seems to be 
toward more schools, and particularly 
those primarily serving a particular 
area, than toward better schools. The 
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cost of good professional education 
is high and getting higher. 

8. Professionalism in forestry, as 
in any field, is primarily established 
by the 


Forest ry 


individuals who represent it. 


urgently needs professional 
are recognized as such by 
other fields. This 


achieved only by deeds, not 


men who 


their colleagues in 


ean be 


chest thumping. Forestry as a whole 


cannot be professional in the same 


sense as law or medicine. There is too 


wide a range in the needed training 


and work of its practitioners, Forest 


ry will never achieve very high pro 
fessional status as long as goodly num 
hers of its representatives are not, to 
a discerning eve, professional men. 
Education is the basic key to develop 
ment ot professional status. 


The 


facets of the problem. It is not new 


above outlines some major 


and in varving forms has been dis- 
cussed since the beginning of U. S. 
forestry edueation. The last major 


discussion was about ten 
years ago SAF 


1947 and 1948). But it does seem that 


round ot 
(see Proceedings tor 
recent rapid development, both in the 
practice of forestry and in expansion 


facilities, necessitates 


both the height and 


of educational 
reassessment of 
spacing of the educational goal posts. 

How can we meet this problem with- 
in the general structure of our Ameri- 
can democratic svstem? Following are 
some suggestions: 

1. ¥stablish 
well as quantitative standards of pro- 
The So- 
obligation 
through 
must in- 


higher qualitative as 


fessional forestry education. 


ciety has an inescapable 


and major opportunity here 


accreditation. Consideration 
elude graduate as well as undergrad- 
uate work. 


2. Make a sharper distinction be- 


tween some combination of essential- 
lv vocational-type training, often com 
bined with one or more years of gen- 
work, and professional 


desirable pat 


college 
forestry education. A 
tern would be to admit men to major 
atter at 


general col- 


eral 


professional training only 
least 


lege training 


two vears of good 


including certain pre- 
scribed preparatory courses, plus six 
months or preferably a year of for- 
estry This 


would include summer camp and other 


experience, experience 


RRR 
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vocational or semi-vocational training. 
This pattern could not be absolute, as 
men of ability should not be denied 
admission only because they have not 
had prior forestry experience, but this 
apprenticeship background is essential 
and the sooner it is started, the better. 


3. Emphasize a fifth year of col- 


lege, or essentially a third vear of 
dominantly forestry work, normally 


leading to the master’s degree, as 
needed for reasonably full professional 
Establish a 


line of professional cleavage 


preparation, secondary 
here. 

4. As the demand supports, develop 
more ranger school type of training, 
if possible combined with two years of 
work to 


many as possible with college experi 


general college provide as 


ence. Recognize and develop jobs to 
fit such 
honorable calling. But, and here’s the 
rub, also face up to reeognition that 
direct 


men and recognize it as an 


this is not a channel to pro- 
fessional forestry. 

Here is one suggestion, somewhat in 
the tradition of an old-world solution 
but with American 


some trimmings. 


KENNETH Davis 


Fourth Call for Council Nominations 


All members are hereby notified that 
the regular biennial election will be 
held 1959. A president, 
vice president, and nine other members 
of the Council will be elected for the 
two-year term 1960-1961. 

The present Council is listed on 
page 381. Any or all of these ineum- 
bents may be renominated, provided 
they aecept the nomination in writing. 


December 5, 


Membership on the Council is re- 
stricted by the Constitution to Mem- 
bers (formerly Senior Members) and 
Fellows. Any Member or Fellow is 
eligible to hold office who is in good 
standing and who accepts the nomina- 
tion in writing and declares his willing- 
ness to serve if elected. 

Each voter will have an opportunity 
to ballot on all candidates for office. 
Council members are elected in ac- 
cordance with the system of propor- 
The procedure 


tional representation. 


of proportional representation will be 
explained in a later issue of the Jour- 


NAL. It is the system by which the So- 
ciety has been electing Council mem- 
bers for more than two decades. 

Table 1, page 136 February issue, 
shows distribution of Council members 
by states 1944-1959. 

Candidates for the office of presi- 
dent are voted on separately; the can- 
didate who receives the highest vote is 
declared elected president, and the ean- 
didate who receives the next highest 
vote is declared elected vice president. 
Thus all candidates for president are 
considered as nominated also for vice 
president. 


How Nominations Are Made 


The Constitution (Article VIII, See- 
tion 2) states the conditions under 
which nominations are made by peti- 
tion. 

1. Each petition shall name but one 
candidate. 

2. All eandidates must be eligible 
to hold elective office. 


3. A petition shall bear the signa- 
tures of at least ten voting members 
who at the time of signing the petition 
are eligible to vote in the coming elec- 
tion. (Eligible voting members are 
Junior Members, Members, and Fel- 
lows in good standing.) 

4. A voting member may not sign 
more than one nominating petition for 
president or more than one nominating 
petition for a member of the Council. 
That is, he may sign two, but no more. 

5. Petitions must be in the Society 
office by September 19, 1959. 

The Society has no special form for 
submitting nominating petitions. They 
may be written as follows: 

We, the undersigned voting members 
of the Society of American Foresters, 


hereby nominate John Doe, a Member 
(or Fellow) for the office of president 


(or member of the Council) for the 
two-year term 1960-1961. 
No nomination will be considered 


valid unless supported by the nominee's 
acceptance in writing. 


re 
7 4 
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: 
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PANAMA 


Equipment for Foresters 


B. 8. Fan Drive Pumps 
B. B. Slip-on Units 


Skid Mounted Units 
Pump, Engine, ‘Tank, 
Completing Materials, 
All on Steel Skids 


Compensating By-passes 
High Pressure Hose 
Pistol Grip Cut-offs 
Combination Nozzles 
Vacuum Lift Systems 
Automatic Float Valves 
Tree Marking Cuns 


l’ressure Type 
Tree Injectors 
Pressure Type 
Stainless Steel Drip 
Torches 
Flame Guns 
Basal Area Angle 
Gauges 


Write kor Free Catalog 
PANAMA PUMP CO. 


P.O Box 689 
Hattiesburg, Mississippi 


The form of acceptance of a nomina- 
tion may read as follows: 

“I accept the nomination to the office 
of President (or to membership on the 
Council) of the Society of American 
Foresters for the two-year term 1960- 
1961, and agree to serve if elected.” 

All nominating petitions should be 
sent promptly to the Society office, 425 
Mills Building, Washington 6, D. C. 
The executive secretary will gladly 
provide information about nominating 
or election procedure. 

According to the Constitution (Ar- 
ticle VIII, Section 1) a Nominating 
Committee has been appointed by 
President Garratt. The Committee is 
composed of the following members: 

Chairman, Harry Wm. Dengler, Ex- 
tension Service, University of Mary- 
land, College Park, Md. 

Earl J. Adams, 4705 Tenth Avenue 
South. Minneapolis 7, Minn. (State 
Division of Forestry.) 

Robert R. Milodragovich, U. S. For- 
est Service, Cody, Wyo. 

Harry M. Roller, Jr., Woodlands 
Department, International Paper Com. 
pany, Mobile 9, Ala. 


George Stenzel, College of Forestry, 


University of Washingion, Seattle 5, 
Wash. 

This committee is charged with the 
following «duties: 

1. To set the date of the election. 
(December 5, 1959, is the date.) 

2. To provide for at least two can- 
didates for the office of president, and 
at least nine candi’ates for member- 
ship on the Couneil. 

3. To receive separate nominating 
petitions for the office of president and 
for each member of the Couneil, and 
to supplement such petitions when nec- 
essary with other nominations in order 
to comply with item 2 above. 

The Nominating Committee will 
make no nominations of its own unless 
the voting membership fails to make 
the required minimum number of nomi- 
nations by petition. Voting members 
should accordingly get busy and make 
their own nominations, 


Nominations Received 
On the date of going to press the 
following nominations had been_ re- 
ceived : 
For President 


C. A. Connaughton, San Francisco, 


Calif. (Couneil member 1958-1959.) 


Henry J. Malsberger, Atlanta, Ga. 
(Viee president 1958-1959.) 


KE. T. F. Wohlenberg, Ukiah, Calif. 


For the Council 


Bb. BE. Allen, Savannah, Ga. (Couneil 
member 1956-1957 and 1958-1959.) 


William C. Bramble, Lafayette, Ind. 
Robert W. Cowlin, Portland, Ore. 


Kenneth P. Davis, Ann Arbor, Mich. 
(Couneil member 1958-1959.) 

George A. Garratt, New Haven, 
Conn. (President 1958-1959.) 


W. D. Hagenstein, Portland, Ore. 
(Council member 1958-1959.) 


Albert G. Hall, Washington, 
Svend O. Heiberg, Syracuse, N.Y, 
Robert N. Hoskins, Richmond, Va. 


Horace R. Josephson, Washington, 
C. 


Waller H. Reed, Chester, Calif. 
Charles L. Tebbe, Missoula, Mont. 
James K. Vessey, Atlanta, Ga. 
John Zivnuska, Berkeley, Calif. 
Harry Wa. DeNGLER, Chairman 


Nominating Committee 


Aermotor Company 


Has Supplied More 


Fire Control 
Towers to 
Foresters 
Than Any 
Other 


Manufacturer 


“In Observation Towers, 
the Standard of Excellence is Aermotor”’ 


AERMOTOR COMPANY 


2500 Roosevelt Road « Chicago 8, Illinois 


Fourth Call for Fellow 
Nominations 


All Members (formerly Senior Mem- 
bers) and Fellows of the Society are 
hereby advised that nominations for 
the grade of Fellow are now open. The 
election of Fellows will be held at the 
time of the Society’s regular biennial! 
election, Deember 5, 1959. 

As defined by the Constitution (Ar 
ticle IIT, Section 7), “Fellows shall be 
foresters recognized generally through 
out the profession as persons who have 
rendered outstanding service to for- 
estry and to the Society. They shall 
he elected from the Members.” 


Nominations by Petition 


The procedure for placing Member- 
in nomination for the grade of Fellow 
is by petition. The Society has no 
printed form for this purpose; the 
petition may be typewritten thus: 

We, the undersigned Members an‘ 
Fellcws of the Society of American 
Foresters, herebv nominate John Doe 
for election to the grade of Fellow in 
1959. 


Remember these simple rules: 
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2 “A splendid reference.” 
is Hardy L. Shirley, State 


University of New York 


FORESTRY 
HANDBOOK 


Editor: 

Reginald D. Forbes, 
Consulting Forester; 
Staff Editor: 
Arthur B. Meyer, 
Editor, Journal of Forestry 


In one volume—all the 
methods, vital 
on-the ground 


working 
data ot 
forestry as practiced to 
day. Handbook organizes 
in workable form the 
forest management, 
watershed man- 


essentials ot 
silvies, silviculture, 
agement, and all other important re- 
lated subjects, 23 indexed sections 
cover logging, fire prevention, forest 
and diseases, surveying, for- 
etc. “... one of 


insects 
est road engineering, 
the most valuable books in the for 
estry profession.”—-John J. Aul- 
bach, | irginia Polytechnic Institute. 
Edited for the Society of American 
Foresters. 146 Contributing, Consult 
ing Editors, i/ls., tables; 1,201 
pp $15 


Essentials of 
Forestry Practice 


Charles H. Stoddard 


A practical new textbook relating 
the purposes and working methods 


of applied forestry to the challenging 
problems of efficient, farsighted for 
Describes all im- 


portant field practices, operations, 89 


est management 


ills. maps, tables; 258 pp. $5.50 


Forest Soils 


Their Properties and 
Relation to Silviculture 
S. A. Wilde, University of Wisconsin 


WelLillustrated book interprets re- 
lationships between forest manage- 
ment and soil properties. Correlates 
physics, chemistry, biology of soils 
with main aspects of forest stands, 


Plo ills... tables pp, $8.50 


The Physiology of 
Forest Trees 


Edited by Kenneth V. Thimann, 
Harvard University 


A major contribution to biological 
science resulting from the First In- 
ternational Symposium Forest 
Physiology. 33 participating 
scientists discuss the ascent of sap, 
aspects of translocation, photosyn 
thesis, ete, 233 ills., 678 pp. $12 


Order your books from: 


THE RONALD PRESS COMPANY 


15 East 26th St., New York 10 


1. A petition may not name more 
than one candidate, 

2. It must be signed by not less 
than 25 Members or Fellows in good 
standing. 

3. It should be accompanied by a 
factual, not eulogistie, biographical 
sketch of at least 300 words giving an 
account of the nominee’s professional 
career and accomplishments. 

4. It must be received in the execu- 
tive office of the Society in Washing- 
ton, D. C., not later than September 
19, 1959. 

The executive employees of the So- 
ciety cannot be responsible for ob- 
taining signatures on partially com- 
pleted petitions or on petitions incom- 
plete by reason of unacceptable signa- 
tures (that is, signatures of other than 
Members and Fellows in good stand 


ing). 


Election Procedure 


Fellows are not elected by the mem- 
bership at large, but by a board of 
electors which consists of all present 
Fellows, the Council, the chairmen of 
the 21 Sections, and the chairmen of 
the 9 subject Divisions. 

The system is described in Article 
IV, Section 4 of the Constitution. To 
win election a nominee must receive 
an affirmative vote of not less than one- 
half the total number of votes cast, as 
provided in Bylaw 11. 

For the 1959 election there will be 
128 electors, of whom 88 are Fellows. 
An elector has one vote only. A Fel- 
low who is also a Council member has 


but one vote. 


Significance of the Grade 


The highest membership distinction 
that can be conferred by the Society, 
this grade is awarded in recognition 
of outstanding service to forestry and 
to the Society. Fellows do not pay in- 
creased dues; their dues are the same 
as those of Members. 

Since the Society was founded in 
1900, there have been 125 Fellows 
elected. At the present time the num- 
ber of living Fellows is 88. 

Since the last election in December 
1957, three Fellows have died: S. R. 
Gevorkiantz of Minnesota, J. S. 
Holmes of North Carolina, and F. W. 
Morrell of Virginia. 


List of Fellows 


The current roster of Fellows fol 
lows. The state in which each Fellow 


JOURNAL OF FORESTRY 


is domiciled and the year of his elee- 
tion are shown after his name. 


Allen, Shirley W. Michigan. 1948 
3ailey, Reed W. Utah. 1955. 

jaker, Frederick S. California. 1949. 
Sesley, Fred W. Maryland. 1940. 
Boyee, John S. Conneetieut. 1955. 
Brundage, Frederick H., Oregon. 1949. 
Butler, Ovid. Maryland. 1940. 
Carter, E. E. District of Columbia. 1942. 
Chapman, Herman H. Connecticut. 1922. 
Clapp, E. H. Distriet of Columbia, 1930. 
‘lepper, Henry. Virginia. 1949. 
‘offman, John D. California. 1946, 
‘oulter, C. Huxley. Florida. 1957 
‘owan, Charles S. Washington. 1957. 
ox, William T. Minnesota. 1953. 
‘urran, Hugh. Venezuela. 1951. 
Damtoft, W. J. North Carolina. 1941 
Dana, Samuel T. Michigan. 1935. 
Demeritt, Dwight B. Maine. 1955. 
Demmon, E. L. North Carolina. 1951. 
Detwiler, Samuel B. Colorado. 1955. 
Drake, George L. Washington. 1953. 
Dubuar, James F. New York. 1957. 
Eldredge, Inman F. Louisiana. 1942. 
Evans, Charles F. Georgia. 1949. 
Evenden, J. C. Idaho. 1953. 
Ferguson, J. A. Pennsylvania. 1949. 
Fischer, Arthur F. California. 1940. 
Fontanna, Stanley G. Michigan. 1955. 
Frank, Bernard. Maryland. 1957 
Fritz, Emanuel. California. 1951 
Frothingham, FE. H. California. 1942. 
Garratt, George A. Connecticut. 1953. 
Garrison, Paul M. Louisiana. 1957. 
Gill, Tom. District of Columbia. 1948. 
Granger, C. M. Maryland. 1946. 
Guise, Cedric H. New York. 1951 
Guthrie, John D. Virginia. 1942. 
Hall, J. Alfred. Wisconsin. 1955 
Hall, William L. Arkansas. 1940, 
Hartley, Carl P. Maryland. 1949. 
Hawes, Austin F. Connecticut. 1939. 
Hawley, Ralph C. Connecticut. 1942. 
iivucox, Edwin F. Washington. 1957. 
Heiberg, Svend O. New York. 1957. 
Heintzleman, B. Frank. Alaska. 1951. 
Hosmer, Ralph S. New York. 1932. 
Hunt, George M. Wisconsin. 1951 
Illick, Joseph S. New York. 1946 
Isaac, Leo A. Oregon. 1953. 

Jeffers, Dwight S. Oregon. 1948 
Kaufert, Frank H. Minnesota. 1955. 
Keen, Frederick P. California, 1955 
Kelley, E. W. California. 1949. 
Kellogg, Royal S. Florida. 1949. 
Kinney, Jay P. New York. 1942. 


Kircher, Joseph C. Florida. 1957 
Kittredge, Joseph. California. 195°. 
Korstian, C. F. North Carolina. 1942. 
Krueger, Myron. California. 1951. 


Lowdermilk, Walter C. California. 1948. 
Lutz, Harold J. Conneetieut. 1957. 


Infringers and 
imitators warned. 


est 
3 Patents. Best “Qi Chrome 
material. Sold by Durable 
the thousands. Strong, 
- Steel 


THE RENOWNED 
CHARLES H. RICH 


“Forest Fire Fighting Tool” 
Write for Prices and Descriptions 


C. H. RICH FOREST FIRE TOOL CO. 


218 W. Bald Eagle St. 
Lock Haven, Pa. 


FORESTRY 
RONALD 
Be 
Law 
| 
he 
1 
| 
me 
} 
| 


May 1959 


MacDonald, G. B. Iowa. 1944. 
Marckworth, G. D. Washington. 1955. 


Marsh, R. E. District of Columbia. 1948. 


Martian, Clyde S. Washington. 1948. 
Mason, David T. Oregon. 1948. 
MeArdle, R. 
Merrill, Perry H. Vermont. 1957. 
Metealf. Woodbridge. 
Munger, Thornton T. Oregon. 1946. 
Munns, Edward N. California. 1949. 
Nelson, DeWitt. California. 1957. 
Porter, Earl. Alabama. 1957. 


Preston, J. F. District of Columbia. 1948. 


Price, Jay H. Arizona. 1951. 
Reynolds, R. R. Arkansas. 1957. 
Sehmitz, Henry. Washington. 1940. 
Shirley, Hardy L. New York. 1951. 
Show, 8. LB. California. 1948. 
Siecke, E. O. Texas. 1946, 


Sparhawk, W. N. New Hampshire. 1946. 
Wahlenberg, W. G. North Carolina. 1957. 


Wakeley, Philip C. Louisiana, 1957. 
Watts, Lyle F. Oregon. 1946. 
Winslow, C. P. Dist. of Columbia. 1942. 
Wirt, George H. Pennsylvania. 1948. 
Ziegler, E. A. Pennsylvania. 1949. 


Fellow Nominations 


On the date of going to press the 
following Members had been nomi 
nated for the grade of Fellow: 


N. T. Barron, Franklin, Va. 


Clifford Foster, Warrensburg, 


N. 
Bishop F. Grant, Athens, Ga. 
Harold G. Wilm, Albany, N.Y. 


Ernest W ohletz, Moscow, Idaho. 


S. T. Dana Named Director 
of SAF Education Study 


Samuel T. Dana of Ann Arbor, 
Mich., dean emeritus of the University 
of Michigan Sehool of Natural Re- 
sources, has been appointed as director 
of the Society of American Foresters’ 
study of education in forestry and re- 
lated tields of natural resources man- 
agement. will sueceeed Harold G. 
Wilm. who resigned as director in or- 
der to accept appointment as commis 
sioner of the Department of Conserva 
tion in New York. 

Launched last June, the nation-wide 
education study was made possible by 
a grant from the Old Dominion Foun 
dation Ine., of New York City. The 
princépal object is to set goals for pro- 
fessional and technical education in 
forestry and such related fields as for- 
est-range management, torest recrea 
tion, forest-wildlife management, wa 
tershed management, and wood tech- 
nology. All are offered as curriculums 


in the nation’s 45 forestry schools, 


E. District of Columbia. 1953. 


California. 1953. 


T. DANA 


Dean Dana, who will enter on the 
new asignment on a full-time basis next 
September, will have as his assistant 
Evert W. J 
work on the study with headquarters at 
the College of Forestry, S\ racuse, N.Y. 
Dr. Johnson is on leave from the School 
of Forestry at Alabama Polytechnic 
Institute. 

In announcing the 
President George A. Garratt said that 
Dr. Dana will work with a supervisory 


ohnson, who is currently at 


appomitment, 


committee of educators and foresters. 
The chairman is Henry J. Vaux, dean 
of the School of Forestry, University 
of California, Berkeley. Other mem 
hers are: 

Richard E. MeArdle, chief of the 
Forest Service, Department of 
Agriculture, Washington, D. ¢ 

Bernard L. Orell, vice-president of 
Weyerhaeuser Timber Company, Ta- 
Wash. 

Hardy L. Shirley, dean of the Col- 
lege of Forestry, State University ot 
New York, Syracuse. 

Secretary, Henry Clepper, executive 
secretary of the Society of American 
Foresters, Washington, D. ¢ 

President Garratt serves on the con 
mittee ex-offiero, 

A report on the findings of the study 
will be written by Dean Dana and Dr. 
Johnson and published by the Society 


as a book, 
EEG 


Members Organize Chapter 
in New England 

On February 19 at the University of 

Massachusetts, Amherst, Mass.. an or 

was held 


wherem 


ganizational meeting 


Another 
BEN MEADOWS 
Exclusive 


FORESTERS 
Here is a new 
telescope compass 
that will save you 
time and money. 
Work your bound 
ary cruise 
lines with greater 
ease and more 
accuracy. 


3-IN-1 SURVEYING 
COMPASS, TRANSIT & LEVEL 


10 power telescope—erect image—stadia 
hairs. Used since 1921. Vertical scale in 
degree. Compass graduated in quadrants 
and to half degrees. Complete with leather 
case, tripod G plumb bob. 


Priced 


= only $7500 No. 28) 


4 
Flat slender 


needle Two level vials 
Tripod extends 


Jewelled center 


and stop from 36” to 
Moisture proof 63” 
housing 


IMPROVED MODEL with declination de- 
vice and percent and degree on vertical 


circle. Complete with case, tripod G 
plumb bob 
NO. 28-1 $98.50 


REVERSIBLE TELESCOPE for convenient 
back-sight, declination device percent 
and degree on vertical scale. 5 MINUTE 


VERNIER. Complete with leather case 
tripod G plumb bob 
NO. 25-1 $149.95 


BEN MEADOWS 


Phone: CEdar 3-2601 i 
315 PHARR ROAD, N.E. 
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the Yankee Chapter, New England See 
tion, Society of American Foresters 
vas formed. 

About Society members from 
Massachusetts, Rhode Island, and Con 
necticut petitioned to become members 
of the new Chapter 


Officers elected were: chairman, Rob 


hert S. Bond, Department of Forestry Walter T. Ahern, Chairman 
$512 Oakwood 
Robert M. Osborn, 
Box 12, R.F.D. 


& Wildlife Management, University of 
Massachusetts; vice chairman, William 


Reitsnvder, School oft Forestry, Yale 


Appalachian Section 


"6-59 


Road, Columbia, S. C. 
Vice Chairman If. Fred Siemert, Viee Chairman 
2, Franklin, Va. 


Norbert B. Goebel, Secretary Treasurer 
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School of Forestry, Pennsylvania State E. J. Fortenberry, Membership Chairman 
University, University Park, Pa. 


Bldg. 85, Denver Federal Center, Den 
ver, Colo. 


Chapters: 1. New Jersey 
2. Philadelphia 
3. West Virginia 


Chapters: Black Hills 


Central States Section 
10-10-58 


Robert R. Paton, Chairman 
Ohio Forestry Assoc., Inc., Southern 
Hotel, Columbus 15, Ohio 


Dept. of Conservation, 106 State Office 
Bldg., Springfield, Il. 


University; secretary-treasurer, art wa Dept. of Forestry, Clemson College, J. C, Callahan, Secretary-Treasurer 
G. Dodge, Jr, Rhode Island Forest Clemson, S. ©. Department of Forestry and Conserva- 
Service Robert M. Osborn, Membership Chairman tion, Purdue University, West La- 


Box 12, R.F.D. 


2 ee Chapters: 1. Blue Ridge 
2. Edisto 


2, Franklin, Va. favette. Ind. 


H. Fred Siemert, Membership Chairman 
Dept. of Conservation, 106 State Office 
Bldg., Springfield, Ill. 


~ 3. Enoree 
4. Rappahannock | ' Chapters: 1. Illinois Technical Forestry 
As of April 24. 1959. Dates terms 5. Southeastern Virginia Association 
6. Winyvah 2. Indiana 


began are given 


Allegheny Section 


3. Ohio 


Central Rocky Mountain Section 


Columbia River Section 


2-12-59 7-1-58 
William A. Parr, Chairman George K. Brown, Chairman 7-1-59 
State Office Bldg., Annapolis, Md. P.O. Box 971, Laramie, Wyo. Martin Syverson, Chairman 
Ronald A. Bartoo, Viee Chairman E. J. Fortenberry, Viee Chairman llul W. 48th St.. \Vaucouver. Wash. 
School of Forestry, Pennsylvania Stats Bldg. 85, Denver Federal Center, Den- Spencer T. Moore, Viee Chairman 
University, University Park, Pa ver, Colo. 1416 West 10th St... Medford, Ore. 
Paul M. Felton, Seeretary-Treasurer George M. Hardy, Seeretary-Treasurer John Bell, Seeretary 
R.D. #1, Norristown, Pa. Roosevelt National Forest, P. O. Box State Forestry Dept., 2600 State St., 
Ronald A. Bartoo, Membership Chairman 567, Fort Collins, Colo. Salem, Ore 


Proper Pruning Will 

Protect Your Trees 
Damage by ice and wind often can be avoided, or the effects 
lessened, by use of correctly designed pruning tools, bracing 
materials, and tree wound dressing. 


No. 127 Paragon saw. This curved blade, 
draw cut pruning saw is ideal for all-around 
pruning. Best quality saw steel. Easy grip 


handle. 
18 in. $4.85 24 in. $6.00 
22 in. 5.40 26 in 6.20 


Delivered in U.S.A. No C.0.D.s please 
Ask about authoritative bulletins on Tree Care. 
Cata og No 39 on request 


BARTLETT MFG. CO. 
3015 E. Grand Bivd., Detroit 2, Mich. 


Binders For Journal of Forestry 


Holds 12 issues of Journal 


Brown imitation leather—stiff board—square 
corners lined. 


Title Journal of Forestry stamped in 
gold foil on front cover and backbone. 


Price $3, postpaid. 


Order today 


SOCIETY OF AMERICAN FORESTERS 
Mills Building, Washington 6, D.C. 


SAFEST, SIMPLEST 
DRIP TORCH YOU CAN USE 


F ORESTER 
Seal-Tite Torch 


Provided with fuel trap, check 
valve and flash-back screen 
to protect you from explosion 
hazards. 


Welded tank with cushion 
hase, double bottom, oil proof 
gaskets and tight valves 
SEALTITE against leakage. 


No Pressure—No Preheating. 
Burns diesel oil, stove oil or 
mixed fuels with low flash. 
point. 


2376976 
U. S. Patent No 


Approved for use by 
L. 5S. Forest Service 


Manujactured By 


WESTERN FIRE 
EQUIPMENT CO. 


69 Main St. San Francisco, California 
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Clyde H. Stratton, Treasurer 
539 N.W. 10th Ave., Portland 9, Ore. 
Robert Mason, Membership Chairman 
754 East Judson, Salem, Ore. 


Chapters: 1. Blue Mountain 
Capital 

. Central Oregon 
Coos 

. Hawaii 
Longview 

. Portland 

. Shasta-Caseade 
9. Siskiyou 

10. Tillamook-Clatsop 
11. Umpqua 

12. Willamette 


Gulf States Section 
7-1-58 
Arne K. Kemp, Chairman 
Department of Forestry, Stephen F. 
Austin, State College, Nacogdoches, 
Texas 
Raymond E. Gipson, Vice Chairman 
Lutcher & Moore Lumber Co., Drawer 
621, Orange, Texas 
John M. Webb, Secretary-Treasurer 
161 Greenwood St., Nacogdoches, Texas 
Raymond E. Gipson, Membership Chair- 
man 
Lutcher & Moore Lumber Co., Drawer 
621, Orange, Texas 
Chapters: 1. Mississippi 


Texas 


Inland Empire Section 
7-1-58 

George F. Weyermann, Chairman 

U. S. Forest Service, St. Maries, Idaho 
Bruce E. Colwell, Vice Chairman 

501 N. 12th, Coeur d’Alene, Idaho 
Jack E. Gillette, Secretary-Treasurer 

sox 371, St. Maries, Idaho 
Bruce E. Colwell, Membership Chairman 

501 N. 12th, Coeur d’Alene, Idaho 
Chapters: None 


Intermountain Section 
411-58 


Paul A. Grossenbach, Chairman 
U. S. Forest Ogden, Utah 
Steele Barnett, Vice Chairman 
Boise Caseade Corp., P. O. Box 200, 
Boise, Idaho 
Richard W. Payne, Seeretary-Treasurer 
1331 22nd St., Ogden, Utah 
Steele Barnett, Membership Chairman 
Boise Caseade Corp., P. O. Box 200. 
3oise, Idaho 


Chapters: 1. Southwestern Idaho 


Kentucky-Tennessee Section 
1-31-59 
Erwin G. Wiesehuegel, Chairman 
Box 196, Norris, Tenn. 
Thomas F. Ramke, Viee Chairman 
3001 Peggy Avenue, Chattanooga, Tenn 
Maleolm J. Williamson, Secretary-Treas 
urer 
Lorraine Court, Berea, Ky. 
Thomas F. Ramke, Membership Chairman 
3001 Peggy Avenue, Chattanooga, Tenn. 
Chapters: None 


Now...a growing forest! 


Now the once “lonesome pine’’ has lots of company—thanks 
to Weedone Brush Killers! Weedone kills undesirable brush 
and weeds, allows new seedlings to become firmly established 
without interference. Result—growth quickly begins for effec- 
tive reforestation and pine release. 


use WEEDONE 2,4,5-T 
Special air spray formula 


This formula is recommended for aerial application in Forest 
Management, pine release and reforestation. For Timber Stand 
Improvement and Weed Tree Control, specify new DINOXOL 
or TRINOXOL where technique is stump spraying, basal 
spraying, frill treatment, tree injection or airplane application 
in oil only. 

For heavier woodland yields, write for complete informa- 

tion on Weedone Brush Killers for forestry applications. 


WEEDONE Brush Killers 


another chemical development of Amchem Products, Inc. 
(Formerly American Chemical Paint Co.) 
St. Joseph, Mo. e AMBLER, PA. e Niles, Calif. 


Originators of 2,4-D, 2,4,5-T and Amino Triazole Weed Killers. 
Amchem, Weedone, Cinoxol and Trinoxol are registered trademarks of Amchem Products, Inc 
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New England Section 
3-6.58 
David M. Smith, Chairman 
School of Forestry, Yale University, 
New Haven, Conn. 
Fred Holt, Vice Chairman 
Maine Forest Service, Augusta, Maine 
Bertram Husch, Secretary-Treasurer 
Department of Forestry, University of 
New Hampshire, Durham, N. H. 
Fred Holt, Membership Chairman 
Maine Forest Service, Augusta, Maine 


Chapters: 1. Granite State 
Vermont 
Yankee 


New York Section 


> 


Samuel R. Parmelee, Chairman 
Box 37, Tupper Lake, N. Y. 
James F. Dubuar, Viee Chairman 
Earlville, N. Y. 
Shelley W. Potter, Jr., Secretary-Treas 
urer 
5559 S. Salina St., Syracuse, N. Y. 
Neil J, Stout, Membership Chairman 
State University of New York, Col- 
lege of Forestry, Syracuse, N. Y. 


FOREST SEEDS 


of CALIFORNIA 
R. S. Adams & A. P. Baal 
Professional Foresters 


P.O. Box 561 — Davis, California 


since 1952 


Little Beaver 


Tree Girdler 


The Machine That Gets 
Production In Any 
TSI Operation 


The LITTLE BEAVER TREE GIRD. 
LER —girdlers all trees regardless of 
shape, size or species. SPEED — allow 
one second per diameter inch. Trees 4 
to 6 inches in diameter are girdled in 
less than 5 seconds—30 inch tree—30 
seconds. To get production the practical, 
economial way—use the LITTLE BEAV- 
ER TREE GIRDLER a machine designed 
to do the job. 


Get The Complete 
Job Done With 
The Little Beaver 


For Full Details See Your Dealer or Write 


HAYNES Mfg, Co, 


Chapters: 1. Adirondack 

2. Black River Valley 
. Capital District 
Iroquois 

. Longhouse 
Metropolitan 

. Mid-Hudson 

8. Upper Hudson 


Northern California Section 
3-1-59 

Samuel H. Bryan, Chairman 
Calaveras Land & Timber Corp., Box 
298, West Point, Calif. 

Wesley W. Spinney, Vice Chairman 
Six Rivers National Forest, 331 J 
Street, Eureka, Calif. 

George R. Grogan, Treasurer 
California Division of Forestry, 1704 
Garden St., Redding, Calif. 

Harold F. Wise, Secretary 
U. S. Forest Service, 630 Sansome St., 
San Francisco, Calif. 

John A. Cameron, Membership Chairman 
Land Dept., Pacific Gas & Electrie Co., 
245 Market St., San Franciseo 6, Calif. 

Chapters: 1. Bay Area 

2. Del Norte 
3. Eldorado-Amador 
4. Feather River 

Lassen-Almanor 

6. North Coast 

7. Redding 

Ss, Redwood Coast 

9. Sacramento-Tahoe 

10. Stanislaus 


Northern Rocky Mountain Section 
7 1 58 

John Milodragovich, Chairman 

30x 169, Missoula, Mont. 
Donald Baldwin, Viee Chairman 

542 Eddy Ave., Missoula, Mont. 
Jack Merkle, Secretary-Treasurer 

°01 Sentinel Ave., Missoula, Mont. 
Donald Baldwin, Membership Chairman 

542 Eddy Ave., Missoula, Mont. 
Chapters. 1. Libby 


Ozark Section 
7-1-58 
M. G. Hover, Chairman 
Forestry Div., Missouri Cons. Com.., 
Jefferson City, Mo. 
R. C. Smith, Viee Chairman 
School of Forestry, University of Mis 
souri, Columbia, Mo. 
Harold S. Winger, Seeretary-Treasurer 
P. O. Box 278, Pine Bluff, Ark. 
R. C. Smith, Membership Chairman 
School of Forestry. University of Mis 
souri, Columbia, Mo. 


Chapters: None 


Puget Sound Section 
7-1-58 
George R. Staebler, Chairman 
P. O. Box 420, Centralia, Wash. 
Norman P. Worthington, Viee Chairman 
P. O. Box 375, Olympia, Wash. 
A. R. O'Donnell, Secretary-Treasurer 
Box 110, Olympia, Wash. 
Norman P. Worthington, Membership 
Chairman 
P. O. Box 375, Olympia, Wash. 
Chapters: 1. Alaska 
2. Ceatral-Washington 


JOURNAL OF FORESTRY 


3. Mid-Columbia 

4. North Olympic 

5. North Puget Sound 
6. South Puget Sound 

7. Southwest Washington 


Southeastern Section 
1-22-59 
Leon A. Hargreaves, Chairman 
P. O. Box 1183, Macon, Ga, 
Donald D. Stevenson, Chairman Elect 
Buckeye Cellulose Corp., Foley, Fla. 
Laurence C, Walker, Secretary-Treasurer 
School of Forestry, University of Geor- 
gia, Athens, Ga. 
Donald D. Stevenson, Membership Chair 
man 
Buckeye Cellulose Corp., Foley, Fla. 
Chapters: 1. Alabama 
2. Florida 
3. Georgia 
Southern California Section 
7-1-58 
Lynn R. Biddison, Chairman 
Star Route, Box 100, U. S. Forest Serv- 
ice, Fontana, Calif. 
Lloyd R. Britton, Viee Chairman 
1774 Foothill Drive, San Bernardino, 
Calif. 


PACIFIC WEATHER SERVICE 


WEATHER: Forecasts—Warnings— 
Modification. 
Fire Danger Rating—Instruments 


J. B. "Ben" Melin, Meteorologist 
1222 N.E. 117th Ave., Portland 20, Oregon 
AL. 2-5410 


BETTER SURVIVAL, 
BETTER GROWTH 


WITH 


ROOTSPRED 


TREE PLANTERS 


ROOTSPRED “Lake States". Scalper re- 
duces con.petition 15” each side of 
planted tree. 
e@ For effective scalping — north or 
south, heavy soils, or light 

e A deeper trench with soil loosened 
below root level 

e A dependable satisfaction 
guarantee 

e An economical model for Christ- 
mas Tree Growers 

e Also a production plantation 
mower—double rotary 
For specifications, prices, photos, 

write: 


ROOTSPRED 


St. Petersburg, Pennsylvania 
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Robert Blanford, Secretary-Treasurer 
2524 Mulberry St., Riverside, Calif. 
Lloyd R. Britton, Membership Chairman 

1774 Foothill Drive, San Bernardino, 
Calif. 
Chapters: None 


Southwestern Section 
7-1-58 
Arthur T. Upson, Chairman 
3902 E. Monte Vista Ave., Tucson, 
Ariz. 
Gordon H. Bade, Vice Chairman 
Box 713, Williams, Ariz. 
William J. Fleishman, Secretary-Treas- 
urer 
104 N. 5th St., Phoenix, Ariz. 
Ralph H. Ahlskog, Membership Chairman 
510 Seeond St., N.W., Albuquerque, 
N. Mex. 


Chapters: None 


Upper-Mississippi Valley Section 
7-1-57 

Earl J. Adams, Chairman 
470% Tenth Ave., South Minneapolis, 
Minn. 

Emil Kukachka, Vice Chairman 
908 St. Paul Ave., St. Paul 5, Minn, 

Bernard Granum, Secretary-Treasurer 
c/o Minnesota Office of Iron Range 
Resources and Rehabilitation, Court 
House, Hibbing, Minn. 

John W. Hubbard, Membership Chairman 
Box 325, Big Falls, Minn. 


Chapters: 1. Iowa 
2. Lake Superior 
. North Dakota 
. Northwest Minnesota 
. Southern Minnesota 


om woe 


Washington Section 
4-30-59 

James M. Owens, Chairman 

U. S. Department of Commerce, Wash 

ington 25, D. C. 
Thomas B. Glazebrook, Viee Chairman 

°945 8. Columbus St., Arlington 6, Va. 
Matthias (. Huppuch, Seeretary 

1018 N. Nelson St., Arlington, Va. 


George Vitas, Treasurer 


U. S. Forest Service, Washington 25, 
D. C. 
Dan E. Bulfer, Membership Chairman 


U. S. Forest Service, Dept. of Agric., 
Washington 25, D. C. 


Chapters: None 


Wisconsin-Michigan Section 
7-1-59 
Donald J. Mackie, Chairman 
115 Jefferson St., Madison, Wis. 
ternard M. Stout, Viee Chairman 
323 Douglas Blvd., Lronwood, Mich. 
Robert F. Patton, Secretary-Treasurer 
Dept. of: Plant Pathology, Univ. of 
Wisconsin, Madison, Wis. 
Bernard M. Stout, Membership Chairman 
323 Douglas Blvd., Ironwood, Mich. 


Chapters: 1. Chippewa 
2. Hiawatha 
3. Lower Michigan 
Madison 
Milwaukee 
Northeastern Wisconsin 


Calhoun, J. C,, 


Membership Applications 
and Advancements 


Proposals for admission, advancement, 
and reinstatement received in the So 
ciety office during the month of March 
are listed below. 

Action on the eligibility of those pro- 
posed for membership as listed below 
will be taxen by the Council as of June 
1959. 

Communications from the voting mem 
bers regarding the membership eligibility 
of these persons should be received in 
the Society office prior to that date. 
Ahrens, D. G., 1434 N.W. Third Ave., 

Gainesville, Fla. (Student 1956; Jun 

ior, Southeastern ). 

Alexander, W. M., Rt. 2, Mt. Gilead, 
N. C. (Student 1956, Junior, Appala- 
chian). 

Allen, R. S., Box 4214, State College, 
Raleigh, N. C. (Student 1957; Junior, 
Appalachian). 

Anderson, H. L., 4832 28th Ave. S., Min- 
neapolis, Minn. (Student 1956; Jun 
ior, Upper Miss. Valley). 

Arbogast, K. A., 403 First St., Parsons, 
W. Va. (Student 1957; Junior, Al- 
legheny ). 

Ashworth, J. T., R. R. #4, Nashville, 
Ind. (Student 1956; Junior, Central 
States). 


Jahrman, R. G., Forester, American Box 
Board Co., Filer City, Mich. (Junior, 
Wisconsin-Michigan ). 

3aker, J. F., Dist. Supv., International 
Paper Co., West Point, Miss. (Junior 
1954; Member, Gulf States). 

Barres, (., Forester, Ministry of Agric., 
Santiago de Chile (Corresponding). 

Bayless, J. M., 107 Third St., Morgan 
town, W. Va. (Student 1957; Junior, 
Allegheny ). 

Beaudoin, J. R., 12051 Aston St., Romu 
lus, Mich. (Student 1956; Junior, 
Wisconsin-Michigan ). 

Beland, J. W. (Student, Univ. Ga.). 

Bernhard, R. 8., Forestry Asst., Hiwas 
see Land Co., Calhoun, Ga. (Affiliate, 
Southeastern ). 

Birtz, R. E.. Supv., Osmose Wood Pres. 
Co., Manitowoc, Wis. (Junior, Wis- 
consin-Michigan ). 

Blaisdell, A. J., USFS, Quileene, Wash 
(Rein. Junior, Puget Sound). 

Blalock, W. A., Forester, USFS, Pisgah 
Forest, N. C. (Junior, Appalachian ). 

Bowlin, H. L. (Student, Pa. State). 

Bradbury, R. D., 333 Albert Ave., East 
Lansing, Mich. (Student 1956; Jun 
ior, Wisconsin-Michigan ). 

Branch, E. G., 2714 Boultier St., Mont 
gomery, Ala. (Student 1956; Junior, 
Southeastern ). 

Brewer, W. P. (Student, Univ. Ga.). 

Brogden, R. E., 206 West Glenn St., 
Auburn, Ala. (Student 1957; Junior, 
Southeastern ). 

Brown, H. D., Asst. Forest Supv., Un 
ion Bag-Camp Paper Corp., Townsend, 
Ga. (Junior 1955; Member, South- 

eastern ). 


Consulting Forester, 
Self-Employed, Gilsum, N. H. (Af 
filiate 1955; Junior, New England). 


Snake-proof 


YOUR OPERATION 


HE one sure way to lead a 
snake-free existence on the job 
or on hunting and fishing excu 
sions into snake infested countrys 
is to be equipped with Twister 
Aluminum Leggings. Newly stocked 
by Forestry Suppliers, Twisters give 
you positive, absolute protection 
and at a cost so low as to be neg 


ligible—-only $14.50 a pair. 


Glance at the illustration above 
and note that Twisters are made in 
one piece of featherweight meial 
so light you “hardly know you are 
wearing them,” as one forester put 
it. Cool and surprisingly comtort 
able, they are easily and quickly 
adjustable to your size, giving you 
full protection from ankle to knee 


Or if your snake problem is not 
particularly acute, you may prefer 
to equip with a suitable snake bite 
kit. Forestry Suppliers has the latest 
tvpe kits in stock for quick delivery 
beginning at pocket size for S249 
It also stocks anti-snake bite serum 
at $12.50, and ethyl chloride spray 
ers at $3.10. Consult page 83 of ou 
Catalog No. 8 for full stock 


Don’t Take Risks — Snake- 
proof your operation today 
with Twister Leggings, or 
a suitable snake bite kit 


FORESTRY 
SUPPLIERS, INC. 


P. O. Box 8305, Battlefield Station 
Jackson 4, Mississippi 
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Chadwick, R. J., Jr. Forester, USFS, 
Entiat, Wash. (Affiliate, Puget 
Sound ). 

Chauvey, D. A. R.F.D. #1, Old Town, 
Maine (Student 1958; Junior, New 
England ). 

Cheatham, N. H., 2501 Prinee St., Ber 
keley, Calif. (Student 1956; Junior 


Northern California). 


Chronic, R. W. (Student, Univ. Idaho). 

Clarke, W. E., Forester, Va. Div. of 
Forestry, Charlottesville, Va. (Af 
filiate, Appalachian ). 

Cline, R. W. (Student, fowa State). 


Coggins, J. W. (Student, Univ. Ga.). 
M., Henniker, N. H. (Stu- 
Junior, New England). 
Logging Foreman, Draper 
(Affiliate, 


Colelough, D. 
dent 1957; 

Crary, L. R., 
Corp., Tupper Lake, N. Y. 
New York). 


Forester, Dierks Forests, 


Deki. N. 
(Affiliate, Ozark 


Ine., Battiest, Okla. 


Dallerv, E L., Proj Forester, S. ©. 
State Comm. of Forestry, Sumter, 
Junior, Appalachian ). 


Davis, F. G., Forester, St. Regis Paper 


Co.. Brveeville, Fla. (Junior, South- 
eastern 
Dolan, J. M. (Student, Ore. State). 
Dubbels, I tr. Student, Univ. Idaho 


Engle, ¢ i Student, Pa. State). 


TREES FOR FOREST PLANTING 


PINE*SPRUCE 


We heave grown Pine, Spruce and other 
conifers for 30 years. 


KFENE FORESTRY ASSOCIATION 
BOX 378, KEENE, NEW HAMPSHIRE 


MODEL 
Lowther Heavy duty tree planters 


and 


insure deep penetration 


straight root systems. 


Our Sod Scalpers aid survival 
and growth. 


Six distinctly different models 
available to cover all soil and 


terrain conditions. 


For detaile write 


HARRY A. LOWTHER COMPANY 


BOX 1412, JOLIET, ILLINOIS 


Jourden, R. L., 


Epp, G. R. (Student, Pa. State). 

Ewing, W., Purchasing Agent, Ore. 
State Board of Forestry, Salem, Ore. 
(Affiliate, Columbia River). 


Faber, E. J., Dist. Forester, Wis. Cons. 
Dept., Marinette, Wis. (Rein. Junior 
Wisconsin-Michigan ). 

Fisher, H. E. (Student, Univ. Minn.). 


Gaylord, T. E. (Student, Univ. Ga.). 

Geoghegan, R. E., Logging Eng., Puget 
Sound Pulp & Tbr. Co., Seattle, Wash. 
(Junior 1952; Member, Puget Sound). 

Grace, R. E., Forester, USFS, Haley- 
ville, Ala. (Affiliate, Southeastern). 


Grods, J. W., Forester, Quinault Ranger 


Sta., Quinault, Wash. (Affiliate, 
Puget Sound). 

Halverson, S. D. (Student, Univ. 
Minn. ). 


Hammock, W. L. (Student, Univ. Ga. " 

Hawthorne, D. R., Asst. Dist. Forester, 
Dierks Forests, Ine., Umpire, Ark. 
(Affiliate, Ozark). 

Hoffman, R. D., 1124 
fayette, Ind. (Student 
Central States). 

Hool, J. N. (Student, Purdue Univ.). 

Hyndman, O. R,, Asst. Dist. Forester, 
Battiest, Okla. (Affiliate, Ozark). 


Illinick, R. H., Consulting Forester, 
Self-Employed, Littleton, N. H. (Jun 
1952; Member, New England). 


Dr., La 
Junior, 


Davis 


1957; 


lor 


Jones, D. D., Asst. Dist. Forester, Dierks 


Forests, Inc., Hollis, Ark. (Affiliate, 
Ozark). 

Jordan, T. E., 1004 Loeust, Columbia, 
Mo. (Student 1956; Junior, Ozark). 


215 Stafford Hall, Univ. 
of Mo. Columbia, Mo. (Student 


1956; Junior, Ozark). 


Kamin, W. F., Asst. Forester, Simpson 
Logging Co., Shelton, Wash. (Junior, 


Puget Sound). 


Kelly, R. A. (Student, Univ. Wash.). 

Khreishi, M. S., Forestry Asst., Minis- 
try of Agric., Amman, Jordan (Cor- 
responding ). 


Kintz, J. E., Service Forester, Pa. Dept. 
of Forests & Waters, Stroudsburg, Pa. 
(Junior, Allegheny ). 

Knaus, P. P., Asst. Ranger, Bonners 
Ferry Ranger Sta., Bonners Ferry, 
Idaho (Rein., Junior, Inland Empire). 


Lantz, T. B.. Parsons, W. Va. 
1958; Junior, Allegheny). 
Lehrer, G. F. (Student, Mich. Mining 

& Tech.). 

Loper, L. L., Forester, TC&I Div., U. &. 
Steel Corp., Fairfield, Ala. (Affiliate 
1951; Junior, Southeastern). 

Lopez, C. E., 2340 Piedmont Ave., Ber 
keley, Calif. (Student 1956; Junior, 
Northern California). 

Lumpkin, J. (., Asst. Chief of Wood 
Procurement, Southland Paper Mills, 
Inc., Lufkin, Tex. (Affiliate 1955; 
Junior, Gulf States). 

Lyle, R. F. (Student, Pa. State). 


(Student 


Maxey, W. R., Monteoal, W. Va., (Stu- 
dent 1958; Junior, Allegheny). 
MeDonald, F. W. (Student, Pa. State). 
MeDonald, J. B., 545 Panoromie, Ber- 
keley, Calif. (Affiliate, Northern Cali- 
fornia). 
MeLean, M. D., 
Paper Co., Ashland, 
Junior, New England). 


Forester, International 
Maine (Rein., 


JOURNAL OF FORESTRY 


Metealf, G. E. (Student, Univ. Ga.). 


Mills, I. D. (Student, Univ. Pla.). 
Misura, A., Forest General Foreman, 
N. Y. State Cons. Dept., Lowville, 


(Affiliate, New York). 

Moyer, C. E. (Student, W. Va. Univ.). 

Navratil, T. W., Asst. Ranger, Sand- 
point Ranger Sta., Sandpoint, Idaho 
(Rein., Junior, Inland Empire). 

Nelson, C. G., 1628 Lafond, St. Paul, 
Minn. (Student 1957; Junior, Upper 
Miss. Valley). 

Olafson, F. A., Rt. #4, Aitkin, Minn. 
(Student 1956; Junior, Upper Miss. 
Valley). 

Olson, D. L., 612 Lineoln Ave., Alameda, 
Calif. (Student 1956; Junior, isorth- 
ern California) 


O'Neill, R. S., Forester, Elliott Hard 
wood Co., Potsdam, N. Y. (Affiliate, 
New York). 


Patrice, E. F., Asst. Prof., Huntington 
Wildlife Forest, Newcomb, N. Y 
(Junior, New York). 

Patterson, B. E. (Student, Univ. Ga.). 

Phelps, R. B., Grad. Student, School of 
Forestry, N. C. State College, Raleigh, 
N. C. (Junior 1952; Member, Ap 
palachian ). 

Pickering, ©. 


R., Box 736, International 


BAKED ENAMEL 


METAL FORESTRY SIGNS| 


fer WOODLAND BOUNDARY MARKERS—NO 
TRESPASSING & FIRE WARNING SIGNS— 
LOCATION MARKERS—CRUISER TAGS—ete. 
any size te your specifications. WRITE FORK 
QUOTATIONS ON ALL YOUR SIGN NEEDS 
state size and quantity 
A. L. LIND COMPANY 
5036 THOMAS AVENUE SOUTH 

MINNEAPOLIS (0. MINNESOTA 


PROFESSIONAL 
BACK PACKING 
EQUIPMENT 


r 
! 


for carrying...FIRE PACKS « PUMP CANS e TWO- 
WAY RADIOS e CHAIN SAWS @ RESUSCITATORS 


Made by the world’s largest manufacturer of back 
packing devices. Himalayan Pak’s basic design was 
used in the conquest of Mt. Everest... now devel- 
oping the new Alpine and Arctic pack for the U.S. 
Army. 

Lighter, stronger, more compact! Design features: 
free-floating, self-adjusting shoulder harness, helps 
wearer keep his balance—converts ‘‘dead”’ to 
“‘live’’ weight—rigid parts never touch the wearer 
—adjustable harness allows free arm circulation. 


For free literature on our complete line write: 


HIMALAYAN PAK 


Depr. jF-5 807 OCEAN ViEw AVE. 
P.O. 80x1647 MONTEREY, CALIF. 


i 
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House, Berkeley, Calif. (Student 
1956; Junior, Northern California). 


Pinkard, J. J., Forester, U. S. Dept. of 


Agric., Baker, Ore. (Junior, Columbia 
River ). 


Raney, D. W., Grad. Student, State 
Univ. of N. Y., Syraeuse, N. Y 
(Rein., Junior, New York). 

Roach, J. E., Lake Road Trailer Court, 
Gainesville, Fla. (Student 1956; Jun 
ior, Southeastern ). 

Rogers, J. P., 1123 S. W. First Ave., 
Gainesville, Fla. (Student 1956; Jun 
ior, Southeastern ). 

Rupp, C. M. (Student, Pa. State). 


Seastrom, D. P., 723 N. Wash., DuQuoin, 
Ill. (Student 1956; Junior, Central 
States). 

Seibert, L. M., Instrument Man, Willa 
mette Valley Lbr. Co., Dallas, Ore. 
(Affiliate, Columbia River). 

Selby, W. E., Range Mgmt. Asst.., 
Okanegan Natl. Forest, Okanegan, 
Wash. (Junior, Puget Sound). 

Smith, A. C., P. O. Box 157, Hazie 
hurst, Ga. (Rein., Junior, South- 
eastern ). 

Smith, G. T. (Student, Pa. State). 

Spain, W. W., Forester, W. Va. Pulp & 
Paper Co., Summerville, 8S. C. (Rein., 
Member, Appalachian ). 

Stevens, G. J., Forester, Umatilla In 
lian Sub-Agenev, Pendleton, Ore. 
(Rein., Junior, Columbia River). 

Stilwell, (. E., Forester, Kaniksu Natl. 
Forest, Sandpoint, Idaho (Rein., Jun 
ior, Inland Empire). 

Story, R. S., Forester, Minn. Forest 
Service, Red Wing, Minn. (Junior, 
Upper Miss. Valley). 

Stroup, E. D., Forester, Jefferson Ply 
wood Co., Madras, Ore. (Rein., Jun 
ior, Columbia River). 

Stuelke, D. O. (Student, Iowa State). 

Stump, R. F. (Student, W. Va. Univ.). 

Switzer, ‘. F. (Student, Ore. State). 


Therrien, E. N. (Student, Univ. Minn. ). 

Tilson, W. C., 236 Greenwich Rd., La 
favette, Ind. (Student 1957; Junior, 
Central States). 

Toney, J. L., Box S111, Univ. Sta., 
Baton Rouge, La. (Student 1952; Jun 


ior, Gulf States). 


Ulrich, J. A., Dist. Ranger, USFS, Elk 
City, Idaho (Rein., Junior, Inland 
Empire ). 

Underhill, L. T., Forester, The Glat 
felter Pulpwood Co., Fredericksburg, 
Va. (Junior, Appalachian). 


Vaitkus, B. A., Forester, Bur. of Land 
Mgmt., Bemidji, Minn. (Junior, 
Upper Miss. Valley). 

Vallelonga, J. F. (Student, W. Va. 
Univ.). 

Voytas, F. J. (Student, Pa. State). 


Wadsworth, J. B., Star Rt., White 
Springs, Fla. (Student 1958; Junior, 
Southeastern ). 

Weaver, H. E., Asst. Prof., Univ. of 
Ill. (Junior 1952; Member, Central 
States). 

Weisgerber, J. F. (Student, Ore. State). 

Williams, R. M. (Student, Pa. State). 

Williams, R. M., Rt. 1, Logan, Ala. 
(Student 1957; Junior, Southeastern ). 

Witters, R. L., 351 State St.. W. La 
fayette, Ind. (Student 1957; Junior, 


Central States). 


@ Also available in gallons 
for Nel-Spot Back Pack 
—fives and 55 gal. drums 


EASIER TRIGGERING 
and Increased Efficiency 


~ 


New — Smaller cylinder and piston — ease 
trigger pull 25% — use less paint. 


New — Shorter barrel — for better balance 
and appearance — easier handling in brush, 
lightens weight and reduces friction. 


New — Larger nozzle sizes (.025 and .030) 
« now optional to further ease trigger pull. 


Leak Seal keeps paint out of handle when gun 
is laid on side. 
New — Two piece piston rod 
permits repair of other parts 
without removing piston rod 
from gun and cup leathers from 
cylinder. 


Reversible nozzle — a Nel-Spot 
exclusive (To clear plugged gun 
— just reverse nozzle, pull trig- 
ger.) 


Nozzle cap — another Nelson 
first, keeps dirt out, stops paint 
drip, prevents dry-in when gun 
is idle. 


Improved intake valve keeps valve spring and 
ball from slipping. 


TRY IT — with Nelson's famed 


TREE MARKING PAINT 


Non-settling, non-skinning, Nelson paint eliminates 


stirring and straining — avoids plugged guns — 
saves part-cans thrown away. Packed in quarts* 
which screw direct to the gun, it saves time in 
messy transfers in the woods. 


High Visibility and Durability plus resistance to 


absorption into the most absorbent bark are plus 
qualities built into Nelson's Tree Marking Paint to 
make for real savings in paint use. No remarking 
problems. Use it even for boundary lines. 


Quality is controlled to assure consistent high 


quality in every shipment — and you save every 
way when you mark trees with this combination 
of better paint, better gun, and count your costs 
in more marks per gallon, and more trees per day. 


ORDER FOR TRIAL — OR WRITE DEPT. JF 


THE NELSON COMPANY 


Iron Mountain, Mich. (Box 349) Montgomery, Ala. (Box 1892) 
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i PEAKERS at a recent ceremony 
hich marked the 150th anniversary of the 
Hungary. L. to R. Harold 8. Foley, De 

n Kalmar J. Roller 


Hungarian Forestry School 
Marks 150th Anniversary 


On Mareh 19 at the University of 
Brith Columbia, Vancouver, the 
Schocl of Forestry of Sopron Univer 
sity celebrated 150 vears of forestry 
education and dedication to freedom. 

Approx itely 100) students, their 
professors, and 200 guests recalled to- 
gether the historv which brought the 
t British Columbia in) 1957 
The tradition of Sopron Forestry 
School began 150 vears ago at Selme« 

vhat is now Czechoslovakia. Follow 
in World War I, the school moved 
en masse to Sopron, near the Hun 


EVERGREEN 
LINING-OUT STOCK 


Growers of Pine, Spruce, Fir, 


Hemlock, etc. 
FREE WHOLESALE PRICE LIST 


SUNCREST NURSERIES 
BOX 305-G, HOMER CITY, PENNA. 


SILVA COMPASS 


Simpler — More Accurate 


Recommended by foresters for cruis- 
ing. Easier to use, taster, positive. 
Dir t course readings 
ur anain 
RANGER 
SILVA, INC., Dept.M, LaPorte, ind, > 


PLANTING 
TREES 


Use a “FORESTER” or 
“CONSERVATOR” Planter 


Complete 
information 
on request 


(0 UTILITY TOOL 
& BODY CO. 


Clintonville, Wis. 


2 


held at the University of British Columbia 
founding of higher education in forestry 
in George F, Curtis, Dean George S. Allen, 


After the 
12 years 


Austrian border. see- 


and tollowing 


rariln 
ond world war 


under Communism, the Sopron faculty 
students 
Hung 
When, in 


Soviet art 


and were active participants 


inh the 
1956, 


arian re volution ot Oe ‘tober 
November 1956, the 


nv erushed the revolution and 


its hopes, Dean Kalman Roller led his 
staff and students to Austria. Soon 
afterward, through joint efforts of the 
Canadian government, the Powell Riv 
er Company Ltd., and the University 
of British Columbia, the school was 
brought to Vancouver, 

In 1958, 28 students received the 
B.S.F. degree (Sopron Division). An 
other 70 will graduate in 1959 and the 


50 stu 
1961. 
original Alma 
and staff felt 
had be- 


and beneticiary ot 


two remaining classes, totalling 
dents, will graduate in 1960 and 

Now far thei 
Mater, the student body 
that the faeultv in V 
come the 
their history 
should share 


from 


aneouver 
depositors 
and tradition and that the 


university its celebration. 


Memorial addresses were given by 
George F. Curtis, dean of the Faeulty 
of Law: George S. Allen, dean of the 
Faculty of Forestry: Kalman J. Roller, 
dean of the Sopron Division of the 


and Harold 8S. 
Board of 


Faculty of Forestry; 


chairman of the Pow 


Foley, 
ell River Company. 


An interesting and much more com- 


plete account ot the heroie history ot 
this group of Hungarian forestry stu- 
dents and staff was told by Robert 
Forbes and James B. Craig in the May 
1957 issue of American Forests. 
Soil Conservationists to 
Introduce 4-Cent Stamp 
Postmaster General Arthur E. Sum 


merfield recently announced that a soil 
conservation 4-cent postage stamp will 


he issued on August 26 at Rapid City, 


o92 


S. Dak. at the annual meeting of the 
Soil Conservation Society of America. 

Ceremonies the 
will be a part of the opening session of 
the annual 
cording to H. Wayne Pritchard, 
tive secretary of SCSA. 


introdueing stamp 


society ’s meeting ac- 


execu- 


Use of Aerial Firefighting Cuts 
Size of Forest Fires 


Because of increased use of aireraft 
in forest firefighting, the acreage burned 
15 
percent 
the 


has 


on national forests dropped almost 
percent in 1958 despite a 53 
increase in the 
U. S. Department of 


repo ‘ted. 


number of fires, 


Agriculture 


Lightning and extended dry weather 
on the West Coast caused the number 
of forest fires on lands protected by 
the Forest to imerease 
7.195 in 1957 to 11,050 in 
area burned, however, 
141,000 1957 
1958S past 


from 
The 
dropped from 
to 120.000 in 
tive the 


Service 


1958, 


acres in 
During the 
averaged 244,125 acres. 


vears 
area burned 

The Forest 
the credit for 
burned to the 


creased use of 


Service assigns most of 


the 


improvement 


reducing acreage 
and in- 
aerial equipment devel- 
oped during the past few years. Larger 
tanker for 
dropping fire hereto 


planes were used last vear 


retardents than 
fore. 


FOR SALE 
Slash, Loblolly, Longleaf 


ShortleafPine Seed 


In Wholesale Quantities 


Treated with Rodent and 
Bird Repellent For Direct Seeding 


For over ten years 
a dependable source 


for 


Southern 
Pine 
Seed 


SOUTHERN SEED 
COMPANY, INC. 


Baldwin, Georgia 
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A cheaper fire retardent, bentonite, 
proved just as effective on an experi- 
mental basis as sodium calcium borate 
mixed with water which had been used 
exclusively until 1958. It is also lighter 
in weight, and thus more of it ean be 
carried in tankers. 

Use of aircraft has increased tremen- 
dously during the past five years. 
Aerial dropping of fire retardents was 
not used experimentally until 1956. In 
1958 almost 144 million gallons were 
dropped. This plus an increase in the 
use of smoke-jumpers more than dou- 
bled the flying time of planes from 
9,703 hours in 1954 to 22,671 hours in 
1958. 

Helicopters, once used only for re- 
connaissance and occasional transporta- 
tion of men, flew 3,746 hours in 1958 
compared with 765 hours in 1954. They 
are now used to lay hose and spray fire 
retardents, as well as carry men and 
cargo. 

Most of the aerial work is earried 
on by private individuals or firms. The 
Forest Service owns 32 airplanes and 
one helicopter. 

Last vear was one of the worst for 
lightning fires, with 6,828 reported on 
national forests. Only twice in the past 
25 vears have there been more lightning 
fires: in 1956 there were 7,669 and in 
1940 there were 8,209, 


Man-caused fires in 1958 did not 


quite reach the 1957 all time low of 
3,269. Some 4,219 were reported on 
national forests. Man-caused _ fires, 
however, were below the 5-year aver- 
age of 4,871, indicating that people are 
being more careful with fire in the 
woods, 


Promoter of Canadian 
Forestry Dies 
Gordon McGregor Sloan, former 


chief justice of British Columbia and 
timber adviser to the government of 


British Columbia, died suddenly Janu- | 


ary 14. 


Justice Sloan did much in his life- | 


time to advance the forest industry in 
the province, a business with a value 
estimated now at $600,000,000 a year. 

In 1945 as royal commissioner Jus- 
tice Sloan developed the sustained yield 
foundation for British Columbia for- 
ests and the forest management li- 


censes. 


North American Wildlife 
Conference Held in New York 


Ernest F. Swift, executive director 
of the National Wildlife Federation 
and an Associate Member of the Soci- 
ety of American Foresters, was award- 
ed the Aldo Leopold medal for distin- 
guished service to conservation at the 
dinner of the 24th North American 


Vice PRESIDENT RicHarp NIXON inspects a model of the Oregon Forest Products 


Industry’s proposed Centennial Pavilion. Explaining the pavilion’s sweeping roof 
structure is its architect John Storrs of Portland (far left). Standing next to Storrs 
is Roy Gould, general chairman of the Oregon Forest Industries Centennial Committee. 

Construction began in Portland, Ore., in February on the futuristie wood pavilion 
which will shelter 24,000 square-feet of forest produets displays at the Oregon 


Centennial Exposition and International Trade Fair 


(June 10—-Sept.-17). 


Repels, kills Chiggers, 
Ticks, Mosquitos, Black 
(| Flies. Contains 5 basic 
repellents proved best 
by U.S. Army. Used by 
national and state Wild- 
life Services, loggers, 
etc. Harmless to hu- 
mans and animals. One 
spraying protects all 
day. America’s No.1 
spray-on repellent. 


MGGER & 


MINE SAFETY APPLIANCES CO. 
54 Branches Everywhere 
Home Office: Pittsburgh, Pa. 


REGULATION 
FIELD CLOTHES 


for 
U. S. FOREST SERVICE PERSONNEL 


Complete Price List on Request 


THE FECHHEIMER BROS. CO. 


UNIFORMS FOR OVER 75 YEARS 
CINCINNATI 2, OHIO 


EMOVE LIGHT GLOBES 60 ft. 


_ PHONE OR WRITE FOR _ 
Free 24-Page Catalog 


MFRS. OF A COMPLETE LINE OF 


SWIMMING POOL EQUIPMENT 
SOLD DIRECT TO YOU 
Poot Brushes 


Dept |, 300 S. LOS ANGELES ST.. L.A. 13 


PRUNE TREES & PICK FRUIT 
WASH WINDOWS FOUR STORIES WIEN 
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luk above display was one of a number of exhibits at Oregon State’s Fernhopper 

Day, February 21. It is a graphie compilation made by 

students of all the materials necessary to complete 

hooks, enlked boots, tin hat (hidden), 

rhe students, in addition, made a ealeulation of costs 

for coffee and doughnuts. 

Wildlife Conference, in New York ing on the program 

City, Mareh 3. Bramble, Ralph 
About one thousand wildlife special- | Clepper. 

ists, foresters, and other workers in Charles <A. 

natural resources attended the confer 

ence, Among SAF members participat ciety. 


The SCHOOL That Comes to YOU 


If you live in an isolated area, Calvert SCHOOL-AT-HOME 
Courses can provide, by mail, a modern education for your 
child. Kindergarten through 8th grade courses stress the three 
R’s, science, and cultural subjects. They are kept up to date 
by continuous pretesting in Calvert's famous laboratory-school. 
YOU NEED NO TEACHING EXPERIENCE 

Parents are supplied with complete step-by-step teaching in- 
structions. Calvert Courses are often used to enrich the educa- 
tional experience of the above-average child. Start any time, 
transfer easily to other schools. 53rd year. Non-profit. 


Catalog (give age, grade): 950 Tuscany Rd., Baltimore 10, Md. 


CALVERT @ SCHOOL 


FOR BIGGER 
PROFITS IN 
SMALL LOGS 


A smaller, more economical 
logging tractor! 

Ideal for thinning, salvage, 
second growth, pulp! 


Job records show sharply reduced skidding costs—fast production, low 
operating expense. Ground-gripping traction and easy maneuverability 
thru 4-wheel drive and steering, front axle oscillation. The TREE 
FARMER reduces road building needs and site disturbance. Write for 
spec sheet, performance data. 


GARRETT ENUMCLAW CO. 
800-J Stevenson Ave., Enumclaw, Wash. 


undergraduate 
four years of instruction. Text 
typewriter, transit, wood kit, and on and on. 
among them an item of $300 


King, 


Dambach presided at a 
concurrent meeting of the Wildlite So- 


JOURNAL OF FORESTRY 


Representing the Republic of Mexico 
was Dr. Enrique Beltran, an Honorary 
SAF Member. 


Tree Planting Doubles in 
Past Five Years 

Tree planting has more than doubled 
during the past five years, hitting an 
all-time high of 1,568,708 acres during 
the fiseal year 1958, the U. S. Forest 
Service reports. 

Of the record total, 1,534,264 acres 
were forest plantings and 34,444 acres 
windbarrier plantings. 

This surpasses the fiscal year 1957 
record of 1,170,990 acres, doubles the 
1953 total of 715,548 acres, triples the 
1950 plantings of 497,507 acres, and is 
more than 10 times the 138,970 acres 
planted in 1930. 

State foresters with financial assist- 
ance from the Conservation Reserve of 
the Soil Bank built additional 
nursery Capacity to supply most of the 


have 
forestry trees needed by the Conservation Re 
serve tree planting program. 

About 86 percent, or 1,326,370 acres, 
of last year’s planting was on privately 
Florida led 190,253 


acres planted. Georgia was second with 


owned land. with 


were William C. 
186,588 acres. Mississippi and Alabama 
also broke the 100,000-acre mark. 
Federal planted 137,853 
acres, an increase of 27 
1957. About 89,000 acres planted were 


and Henry 


agencies 


percent over 


[20 MILLION TREES A YEAR| 


Seedlings for Christmas Tree and Forest Tree 
plantings. Transplants for Conservationists, Tim- 
ber Operators and Farmers. 

All Musser stock is from selected seed with good 
heredity characteristics. Our tremendous volume 
means wide selection at a price saving to you. 


For example: “NORWAY SPRUCE—fast grou- 


SEE THE 5 10°, war 1008, 
DIFFERENCE $35.00. S., 5 to 10”, per 


Heavy Roots and Write for 


Sturdy Tops of 
Musser Seedlings 
with wholesale glontins list. Ask for 
Free Christmas Tree Growers’ Guide. 


compared with or- 
dinary seedlings. 


MUSSER FORESTS, INC. 


FREE CATALOG for the 


PROFESSIONAL FORESTER 


26-E 
INDIANA, PA. 


A new dimension 


in forestry service... 

96 PAGES FULLY ILLUSTRATED 
Write today, for your free copy of 
Catalog No. 4. We ship within 24 


hours of receipt of order—your money 
cheerfully refunded if not satisfied. 


NASCO Fort Atkinson, Wisconsia 


“Supplies and Equipment for the Professional” 
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lands administered by the Department 
of Interior. State and other non-fed 
eral public agencies planted 74,534 
acres, an increase of 15 percent. 

A tremendous growth in direct sow- 
ing of tree seeds by hand and from the 
air was reported. Last year 81,296 
acres were sowed as compared to 32,693 


aeres In 1957, 


Private & Industrial 


Amidon Reelected President of 
APA 


George Amidon was reelected to the 
position of president of the American 
Pulpwood Association at a meeting of 
the Board of Directors on February 
24, according to an announcement by 
W. S. Bromley, executive secretary of 
the Association. 

Mr. Amidon is the 11th president of 
the American Pulpwood Association 
since its formation in 1934. He has 
been director of woodlands for the 
Minnesota & Ontario Paper Co, since 
1956, 

The following members of the Board 
were elected vice presidents of the 
Association: (1) A. G. Curtis, Gay- 


Be cone 


fit easily 


another 


and prices today. 


national forests, and 28,000 acres were 


climb the 


TALLEST 


trees quickly 
and easily 
with a 


cone-picking 
ladder 


You can climb the 
quickly and easily using the Wi 
picking ladder Simply 
join sections 
durable aluminum ladder together 
and attach it to the tree with an 
adjustable galvanized chain. The 
aluminum sections—weighing only 
10 Ibs. each 
and securely into one 
Sandvik has delivered 
ladders up to 100 feet long in the 
United States 
Safe and 
Swedish made ladder finds wide 


use in the forestry services 


*. Saw & Too! Division 


1702 NEVINS ROAD 
FAIR LAWN, N.J. 


lord Container Corporation, Division 
of Crown Zellerbach Corporation, Bo- 
galusa, Louisiana; (2) D. E. Hess, 
Glatfelter Pulp Wood Company, Cet- 
tysburg, Pennsylvania and, (3) L. J. 
Kugelman, International Paper Com- 
pany, New York City. 


Killian Directs 
Vermont Foundation 

Edgar W. Killian has been appoint- 
ed executive director of the Vermont 
Forest and Farmland Foundation sue 
ceeding William H. Meyer, who was 
elected U.S. Congressman last fall. 

Foundation trustees also announced 
plans for a long-range operating pro- 
gram for the 2600-acre area, created 
by the late George W. Merck of Rupert 
and West Orange, N. J 

Killian, who graduated in forestry 
from Michigan State University in 
1937, was resident manager of Glasten- 
bury Timberlands near Bennington 
from 1954-58. Prior to that time he 
had been resident manager of the 
Draper Corporation woodlands, Wood- 
ford, Vt., for 11 vears. 

He has served on the management 
committee of the S.A.F. New England 
Section since 1957 and as chairman of 
the Green Mountain chapter since 1958. 
He is a director of the Associated In- 
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dustries of Vermont and the Northeast 
Loggers Association. 

The late Mr. Merck established the 
Vermont Forest and Farmland Foun- 
dation in 1950 with three basic objee- 
tives: to conduct research and experi- 
ments to help improve Vermont forests 
and farmlands; to make results of these 
experiments available to its Vermont 
neighbors and other interested persons ; 
and to cooperate with local, state, na 
tional, and private organizations doing 
similar work. Franeis W. Hatch, Jr., 
is president of the Foundation. 


St. Regis Appoints Northwest 
Assistant Forestry Director 


St. Regis Paper Company has an 
nounced that Robert DeLong was in 
March appointed assistant to Paul M, 
Dunn, director of forestry, to serve as 
liaison and to coordinate aetivities with 
federal, state, and private forestry 
groups in the Pacifie Northwest. 

Mr. DeLong, whose appointment be- 
came effective April Ist, has been asso 
ciated with St. Regis in the Northwest 
since November, 1944, and has been 
assistant general manager of logging 
and assistant to the logging manager. 


He will continue to make his head- 


quarters at Tacoma, Washington. 


tallest trees 


of this strong. light 


are 10 feet long and 


easy to carry, this 


FIVE YEARS IN THE MAKING 


24 different models of planters 
NEW ¢ IMPROVED « FIELD TESTED 


THE WHITFIELD 
CONTOUR TRANSPLANTER 


MODEL 54-BA 


The Ideal Machine for Contour Planting and Underplanting 


R. A. WHITFIELD MFG, CO, 


Gordon Rd., Rt. 2, 
Austell, Ga. 
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DOMESTIC TROPICAL 


WEST COAST 


GREENACRES, INC. 


FOREST CONSULTANTS & APPRAISERS 


4427 RAINIER AVE. 
SEATTLE 8, WASH. 
PArkway 5-7800 


M. P. LAZARA 
PERRY O. DONALDSON 


SOUTHERN TIMBER MANAGEMENT SERVICE, INC. 


FORESTRY TIMBERLANDS 
SERVICES AND 
FOR TIMBER OPERATIONS 


HOME OFFICE: 20914 N. 21st St., Birmingham, Ala. 
415 Friar Road, Chattanooga 11, Tenn. 404 Montgomery Ave., Sheffield, Ala. 
O. Box 417, Dunlap, Tenn. P. O. Box 964, Auburn, Ala. 
P. O. Box 564, Brookhaven, Miss. 328 Brentwood Lane, Mobile, Ala. 


KEITH CRANSTON, Forestry ConsuLTANT 
LELAND, MISSISSIPPI ( HEADQUARTERS ) 
Professional services and nationwide loans on timber- 
land, provided through Connecticut General Life 

Insurance Co. 


Also 
praisals; 


supervision of estates; Management; Marketing; Ap- 
Forestry Personnel Placement with Industry. 


SHANNON & ASSOCIATES 


— Consulting Professional — 


Engineers Foresters 

Surveyors Landscape Architects 

KITTANNING and INDIANA, PENNA. 
Land Surveyors Consulting Forest Engineers 


BELANGER and BOURGET 


86 MOUNTAIN HILL, QUEBEC, 
P.Q., CANADA 


Forest Surveys and Forest Management and 


Inventories. Estab- Logging plans. Loca- 
lishing of boundary tions for Wood indus- 
lines. tries. 


CEMENT, WVENTORY AND 


JAMES w. SEWALL COMPANY 


FOREST ENGINEERS 


JAMES W. SEWALL CO. LTD. FREDERICTON. New 
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| Three Promoted 
At Owens-Illinois 
New wood procurement 


have been named at three pulp and 
paper mills of the Mill Division of 


managers 


| Owens-Illinois Glass Company by C. G. 


| McLaren, 


/ and Buell will report to J. W. 


| Florida 


vice president and general 
manager. 

Those promoted include Walter L. 
Crown, Jr. at Valdosta, Ga., Erith L. 
Hopp at Jacksonville, Fla., and David 
L. Buell at Big Island, Va. Crown and 
Hopp will work with G. H. Wesley, 
manager of the Southern Woodlands, 
Haley, 
recently appointed general manager of 
woodlands. 

Crown joined the company after re- 
ceiving his bachelor’s degree in for- 
in 1952 from the University of 
and has served in Valdosta as 
procurement manager 


estry 
assistant wood 
for the past five years. 

in forestry from 
served at 


Hopp, a graduate 
Iowa State College, has 
Owens-Illinois mills in Wisconsin and 
Michigan and, for the past year, in 
the company’s general offices in Toledo, 
Ohio. 


Buell joined Owens-Illinois a year 
ago at the Big Island mill after 12 
years of experience in forestry. He 


has a master’s degree in forestry from 
the University of Michigan, 


| Crown Zellerbach 


| division’s forestry 


Foresters Advance 


Crown Zellerbach’s Northwest tim- 
ber department headquarters has an- 
nounced six promotions at the com- 
pany’s Cathlamet and Clatsop logging 
divisions. 

V. Y. Davis, formerly Clatsop resi- 
dent engineer, has been promoted to 
the position of assistant logging super- 
intendent for the Seaside, Ore. based 
operations. C. L. Wood, Clatsop resi- 
dent forester, will assume the duties of 
and will head the 
and engineering de- 
partments as resident forest engineer. 

M. A. Mosar, who was Cathlamet 
resident forester, has been promoted to 
the assistant superintendent position 
at the southwest Washington logging 
division. D. L. Burdick, Cathlamet 
resident engineer, becomes resident for- 
est engineer. W. S. Hicks, Cathlamet 
forester-fire warden, has been named 
assistant resident forest engineer. F. 
G. Edmonson, Cathlamet dispatcher, 
takes over the fire warden duties for 
Crown Zellerbach’s Wahkiakum and 
Pacifie county lands. 


resident engineer 


Consulting Foresters — 
Professional Services Offered by 
} 
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Intermountain Logging 
Conference Held 
Donald E. Colwell of Yakima, Wash., 


was elected president of the Intermoun- 
tain Logging Conference on the occa- 
sion of that organization’s 21st annual 
session at Spokane, Wash., March 22- 

Colwell is logging manager of the 
Cascade Lumber Co. of Yakima. The 
Cascade operation, as the result of a 
merger about two years ago, is now 
part of the Boise-Caseade Corp. Col- 
well was graduated from the Univer- 
sity of Washington School of Forestry 
in 1934, 

The Intermountain Logging Confer- 
ence provides an annual clearing house 
of ideas for foresters, loggers, timber- 
land owners, and others in eastern 
Washington and Oregon, Idaho, Mon- 
tana, and parts of British Columbia. 
The three-day 1959 meeting drew a 
registration of more 1,100 men and 
some 300 women. 

Held simultaneously at Spokane in 
conjunction with the Logging Confer- 
ence was the Fourth Logging Eyuip- 
ment Show. Some 60 machinery sup- 
pliers participated and put on display 
a wide variety of equipment having an 
estimated value of several million dol- 
lars. 


St. Regis Awards Two Fellowships 

In recognition of the inereasing in- 
terest and activity in the fields of scien- 
tific forestry and forest genetics, as 
well as its own expansion in the for- 
estry field, St. Regis Paper Co. has 
made available an additional Fellow- 
ship in Forestry. Now St. Regis offers 
two fellowships, valued at $1,000 each, 
and given for one year. St. Regis has 
awarded one such Fellowship annually 
for the past six years to degree holders 
planning to take graduate work in any 
accredited school of forestry in the 
United States or Canada. Also, for the 
seventh year, St. Regis offers five un- 
dergraduate scholarships in forestry. 

Winners of the two St. Regis Fellow- 
ships in Forestry this year are Russell 
J. Hutnik of State College, Pa., and 
John P. Vimmerstedt of Asheville, 
N. C. 


Hutnik holds a B.S. degree in For- | 


estry from Pennsylvania State Univer- 
sity and a Master’s degree from Yale. 
At present, he is an assistant professor 
at the School of Forestry at Penn 
State. He had served as research for- 
ester with the Northeastern Forest Ex- 
periment Stations and is the author of 
a number of publications in the for- 
estry field. 

Vimmerstedt is currently a research 


forester with the Southeastern Forest 
Experiment Station. He has a B.S 
in forestry from the New York College 
of Forestry, and a Master’s degree 
from Yale. 


Western Association to Offer 
Forestry Consulting Services 
Engineering and Marketing Asso- 
ciates, Ine., an organization devoted to 
offering the services of consultants for 
industrial and business research and 
development, with headquarters in 
Portland, Ore., has recently announced 
the addition to its association of a 
Timber Products Management Group. 


Ten staff consultants in the group | 


will offer counselling and services in the 
fields of timber aequisition and man- 
agement, logging operations, convert- 
ing operations, administration, and in- 
ternational fields. 

In selecting the group an attempt 
was made to compose a staff which 
would represent experience in operat- 
ing background covering the region of 
the 11 western states and all the major 
species of timber grown there. SAF 
members who have been appointed con- 
sultants are George L. Drake, Edward 
Hanzlik, and Clyde Martin. 


Crown Zellerbach Reports 
1958 Hunter’s Harvest 

About 17,000 Oregon and Washing- 
ton sportsmen hunted big game on 
Crown Zellerbach Corp.’s 12 Northwest 
tree farms during the 1958 hunting sea- 
son. Their total bag was 2,214 big game 


animals, including 1,495 deer, 531 elk, | 


155 bear, 11 bobcats, and 22 coyotes. 


All of the company’s tree farms were 
open to hunters and fishermen last | 


year, continuing the company’s long 
established policy of recreational use 
of its lands. 


Several areas were open during the 


entire week but on others hunting was | 


allowed only on weekends where log- 


ging operations were underway. Two | 


Oregon tree farms, the Clackamas Tree 
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COST ESTIMATES—TAX APPRAISALS—CRUISING 
SURVEYS AND MANAGEMENT 


INTERMOUNTAIN 
TIMBER SERVICE 


4101 STATE ST. 
PHONE 2-4300 


THOMAS (TOM) C. CLIFTON 


Porcius F. Crank, Jr. 


Consulting Forester 


Point Harbor North Carolina 


Consulting Forester Forest Surveyor 


JOHN STOCK 
Specializing in Adirondack Forest 
and Tax Problems 


Box 311 Tupper Lake, N. Y. 


ALBERT G. HALL 


Forestry Relations Counsel 
Consulting Forester 
Member, Association of Consulting Foresters 


810 18th St., N.W., Washington 6, D.C. 


WILLIAM H. PRICE 
FOREST MANAGEMENT 
Specializing in 
Timber Tax Problems 


2626 W. Lynn—Seattle 99, Wash. 
Alder 7482 


FRANK J. LEMIEUX 


Forester 


833 WHITNEY BUILDING 
NEW ORLEANS, LA. 


WESTERN TIMBER SERVICES 


California-Oregon-Washington 


Robert E. Kleiner 
Arcata, California 


Arcata Hotel Bldg. — VA-2-1333 


SOIL SCIENTISTS 


ROUTE 2, BOX 376, DURHAM, N. C. 
Land Appraisal 
Forest Management Planning 


T. Coile, Ine. 
Forest Land Consultants 
Timber Inventories 


Growth Prediction 


“Forest Management Based on Soil Productivity’ 


FORESTERS 


Phones: 8-9240; 4902 
Soil-Site Surveys 
Research 


FOREST 


Monticello, Arkansas 


POMEROY & McGOWIN 


MANAGER S 


Chapman, Alabama 
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PAUL T. WINSLOW 
Consulting Forest Engineer 


ESTIMATES —APPRAISALS— MANAGEMENT 
STAATSBURGH-ON-HUDSON, N. Y, 


ADIRONDACK FORESTRY, INC. 


David E. Strong Donald E. Peterson 


Consultants 
Estimates, Appraisals, Marketing 
Management Pians, Tree Planting, Preservation 


WILMINGTON, NEW YORK 


ED. KNAPP COMPANY 
Consulting Foresters 
4435 Pio Nono Ave. 
MACON, GEORGIA 


TREE FARM 
MANAGEMENT SERVICE 


1166-7th Avenue, West, Eugene, Oregon 
Reforestation Inventory 


Research 


Protection 


Utilization 


Verne D. Bronson, Chief forester, Phone 5-537! 


WILLIAM A. EASTMAN, JR. 


Consulting Forester 
Complete Professional Service 


SEATTLE 1, WASHINGTON 


410 j. GREEN BUILDING 
"Phone MAin 4-2814 


FOREST PROPERTY 
Estimates—Appraisals—Management 
Prentiss & Carlisle Co., Inc. 


107 Court Street Bangor, Maine 


PAUL M. SANDERS 
Consulting Forester 
916 YEON BLDG. 
PORTLAND 4, OREGON 
Telephone: CApitol 8-3536 


NORTHERN TREE COMPANY 


Professional Forestry Services 
Thomas F. Schweigert, Pres. 


Member, Association of Consulting Foresters 


Penney Building 


Petoskey Michigan 


JACK M. HALL 


Consulting Forester 
Appraisals - Selective Marking 
Machine Tree Planting Service 


MOULTRIE, GEORGIA 


F. L. 


Moravets 


Farm and the Wilson River tract of the 
Tillamook Tree Farm, were closed tor 
a short time during the hunting seasen 
When critical tire conditions prevailed 
but were re-opened when weather con- 
ditions became less hazardous. 

The deer kill was down slightly from 
1957's 1,609 but the elk bag was upped 
by 31 from the previous year’s total of 
500, 

George H. Sehroeder, Crown Zeller- 
bach ehiet 
sportsmen for their cooperation during 


forester, commended the 


the serious fall dry spell. “The vast 
majority of sportsmen made every ef- 
fort to observe our fire prevention sug- 
* Schroeder said. “As a result, 
three 
fires on our lands despite the faet that 


vestions, 


there were only hunter-caused 
fire danger in 1958 was the highest in 


vears,” 


Schools 


Dr. Ranby Appointed to 
Syracuse Post 

Bengt G. Ranby has been appointed 
us the Director of the Empire State 
Paper Research Institute and as pro 
fessor of Pulp and Paper Technolog: 
at the State University College of For 
estry at Syracuse University (Syra- 
cuse, N. Y.), effeetive April 1, accord 
ing to Dr. Hardy L. 
the College. 

Dr. Ranby, when appointed, was re 


Shirley, dean of 


search specialist and group leader with 


the American Viscose Corp., at Marcus 
Hook, Pa. 

The Empire State Paper Research 
Institute is jointly 
College ot 


State Paper Research Associates, Ine., 


supported by the 
Forestry and the Empire 


JOURNAL OF FORESTRY 


a non-profit organization comprised of 
pulp and paper companies in the 
United States, Canada, and Europe. 
ESPRA was incorporated in 1945 for 
the purpose of supporting pulp and 
paper research. The main efforts of the 
college’s research group have been di- 
rectly concerned with improved pulps 
from hardwoods. 

Born and educated in Sweden, Dr. 
Ranby received his undergraduate and 
graduate degrees from Uppsala Univer- 
sity (Sweden). While at Uppsala, he 
was research assistant to Nobel prize 
winner Prof. The Svedberg, and later 
was appointed assistant professor of 
Physical Chemistry. During 1952-1953, 
Fellow in 
Brooklyn 


he was a duPont Research 
polymer chemistry at the 


Poly technic Institute. 


Warner New Member 
Clemson Forestry Faculty 


John Robinson Warner has been ap- 
pointed as associate professor in the 
Department of Forestry of 
the land-grant institution of 
South Carolina. He will lecture in for- 
est economics and related subjects. 

Dr. Warner 
work at Duke University where he was 
granted the B.S., M.F., and D.F. de- 
grees in 1946, 1949, and 1953. respee- 
tively. He served as instructor in for- 
estry at both the School of Natura! 
Resources at the University of Miehi- 


Clemson 


College, 


pursued his academie 


gan and the Division of Forestry, Uni- 
versity of West Virginia. Prior to his 
position at Clemson, he was 
the staff of the 
Experiment Sta- 


present 
economist on 
States Forest 


forest 
Lake 
tion. 

Clemson’s Department of Forestry, 
of which Dr. Koloman Lehotsky is the 
head, now has a faculty composed ot 
five members lecturing in various spe 
cialized disciplines. These members 
are: Professors M. H. Bruner, M.F.; 
B. M. Cool, Ph.D.; K. Lehotsky, Ph.D.; 
R. D. Shipman, Ph.D.; and J. Ro War 


ner, D.F. 


Public 


F. L. Moravets Retires 
Retirement of Floyd L. 
chief of forest economics 
the Pacific Northwest Forest Experi- 
ment Station, has been announced by 
R. W. Cowlin, station director. 
Moravets left March 
31 after 34 vears devoted to forestry 


Moravets, 
research at 


federal service 


administration and research in Oregon 
and Washington. 

He began his career in publie for- 
estry in 1922 when he accepted a posi- 
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May 1959 


tion with the Portland regional office 
of the Forest Service. Until 1924, and 
again in 1928, he was engaged in tim- 
ber resource inventories on several na- 
tional forests in Oregon and Washing- 
ton. He was privately employed for 
315 years in the mid-1920’s. 

In 1929 he joined the staff of the 
experiment station, where for the next 
17 years he participated in and then 
directed the station’s forest resource 
survey work, 

From 1946 to 1957, Moravets spe- 
cialized in analysis of survey data and 
results of economie studies relating to 
forest resources and their utilization, 
earning a meritorious award for su- 
perior accomplishment from the chief 
of the Forest Service in 1953. In 1957, 
Moravets was promoted to head the 
Forest Economies Research Division. 

During his years with the experi- 
ment station, Moravets has written 
more than 50 publications about Pacific 
Northwest timberland resources. A na- 
tive of Towa, he is a 1922 graduate of 
Iowa State College. He served in the 


artillery in World War T. 


T. C. Nelson Returns 
To Federal Service 

Thomas C, Nelson, after a two-year 
absence with private industry, has re- 
turned to the Southeastern Forest Ex- 
periment Station in Asheville, N. C., 
as assistant chief with the Division of 
Forest Management Research. Nelson 
will have primary responsibility for 
the station’s program of pine manage- 
ment, 

Nelson holds degrees from the Uni- 
versity of Wisconsin and Michigan 
State University. Prior to his first em 
ployment by the Southeastern Station, 
he served as a communications officer 
with the U. S. Navy, and also held the 
post of biologist in charge of the Cu- 
sino Wildlife Experiment Station in 
Michigan. 

In 1950 he joined the Southeastern 
Station as a research forester on the 
Hitchiti Experimental Forest. He later 
served as silviculturist at the Coweeta 
Hydrologic Laboratory project 
leader for the Hardwood Management 
Project at the Athens-Macon Research 
Center. In 1957 he joined the Kirby 
Lumber Corporation in Houston, Tex., 
as administrative forester in charge of 
forest management. 

Nelson is a member of Xi Sigma 
Pi and Sigma Xi. In 1956 he received 
a Certificate of Merit from the U. 8. 
Department of Agriculture for the de- 
velopment of a well-rounded program 
of hardwood management research in 
the Piedmont. 


Boyp L. RASMUSSEN 


Ogden Forester Promoted 
To Washington, D. C. Office 
Boyd L. 


gional forester with the U. S. Forest 
Service at Ogden, Utah, accepted an 
appointment, effective April 13, as 
deputy assistant chief on the staff of 
the chief of the Forest Service in 
Washington, D. C., according to Floyd 
Iverson, regional forester. 

Mr. Rasmussen has been chief of the 


Rasmussen, assistant re- 


Intermountain Regional Division ot 
Fire Control and State and Private 
Forestry since 1954. 

Before going to Ogden in 1954, he 
served as assistant chief of fire con- 
trol for the Forest Service in Wash 
ington, D. C. Prior to this, he served 
in the Pacifie Northwest as forest 
supervisor of the Siuslaw National 
Forest. 

Mr. Rasmussen entered the Forest 
Service after graduation from Oregon 
State College in 1935. 
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GION B. HOOKER 
Consulting Forester 
1072 ANZIO ST. 


CRESCENT CITY, CALIFORNIA 


WILLIAM D. DRATZ 


Consulting Forester 
Complete Professional Service 


144 Fairview Ave. 


Missoula, Montana Phone 9-0387 


TIMBER MANAGEMENT SERVICE 
R. W. MEZGER 
Consulting Forester 


Klamath Falls, Oregon 


JOHN G. GUTHRIE 
Consulting Forester 


BOX 517 WIGGINS, MISS. 


PHONE WALNUT 8-4958 


POND & MOYER CO., INC. 


Consulting Foresters 


Betti A 
ppraisair vovs 


Machine Tree Planting Service 


107 HOMESTEAD RD. ITHACA, N. Y. 


EDWARD F. STEIGERWALDT 


Consulting Forester 


Tomahawk Wisconsin 


622 North Water Street 


MILWAUKEE 2 


GEORGE BANZHAF & COMPANY 


BRoadway 6-2062 


Consultants to the Wood Using Industries 


Topographic Mapping 
Timber Stand Maps 
Land Classification 


660 HEGENBERGER ROAD 


FOREST MANAGEMENT 


Forest Development Studies 
Forest Inventories 


Forest Appraisals 


Hammon, Sensen & Wallen 


MAPPING AND FORESTRY SERVICES 


OAKLAND 21, CALIFORNIA 


General Photogrammetric and Forestry Consulting Services 


| 
Member, Association of Consulting Foresters 
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Routt Forest Supervisor Named 

John C. Miller, recreation project 
inspector, Branch of Reereation and 
Land Uses, for the Rocky Mountain 
Region of the Forest Service is being 
promoted and transferred to super- 
visor of the Routt National Forest in 
Steamboat Springs, Colo. Mr. Miller 
will fill the vacancy resulting from Su 
pervisor Robert Gardner’s transfer to 
the Regional Office in Denver. 

Regional Forester Donald EF. Clark 
made the announcement stating that 
the transfer was effective about April 
l. 

Mr. Miller received his forestry de- 
from Pennsylvania State Univer- 
1934. 
signment, he 
the Gunnison National Forest, district 


sity in Prior to his present as- 


served as staff officer on 


ranger on the Grand Mesa, Medicine 
Bow, and Routt Forests and filled 
short assignments on ‘the Roosevelt 


Forest. 


Supervisorship Changes 
At Shoshone 

Irvin P. Murray, supervisor of the 
Shoshone National Forest, with head- 
quarters at Cody, Wyo., is being 
signed to the staff of the regional for- 
ester, Southwestern Region, in Albu- 
querque, N. Mex. Regional Forester 
Donald FE. Clark announced that the 
transfer was effective March 23. 

Murray transferred to the Shoshone 
the Intermountain Region, Og- 
den, Utah, in October 1956. 

Roderick K. Blacker, who will sue- 
ceed Murray at Cody, received a B.S. 
degree in forestry at Oregon State in 
1938. 


as- 


trom 


For the past several years he 
has headed up the Branch of Range 
Management in the Division of Range 
and Wildlife Management in the Rocky 
Mountain Office at Denver. 
He has ranger, forest staff 
assistant, and in various other positions 
in Colorado, South Dakota, and Ore- 
gon during his career. 


Regional 


served 


as 


Elmer R. Roth is Transferred 


Elmer R. Roth, plant pathologist 
with the Southeastern Forest Experi- 
ment Station, is being transferred to 
Atlanta, Ga., to serve as staff assistant 
in the pest control section of Region 8, 
U.S. Forest Service. In his new posi- 
tion, Mr. Roth will serve as a specialist 
in the control of forest diseases. 

A graduate of the University of West 
Virginia, Roth entered federal service 
in 1934 and served with the Division of 
Forest Pathology of the Bureau 
Plant Industry until it was inecorpo- 
rated into the Forest Service in 1954. 
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Forestry Employment 


Position Available 


ASSISTANT WOODLANDS DIVISION MAN 


AGER for pulp and paper company with 150 
000 acres of timberland, which will build a 
500-ton per day average kraft pulp and liner- 
board mill to be located at Counce, Tennessee 
on the Tennessee River, with excellent oppor 
tunity for future growth and expansion. Among 
qualifications required are graduate forester 
10-20 years of experience in various depart 
ments in a Woodland Division in the southern 
pulp and paper ndustry; imagination and 
initiative and good understanding of dealing 
with the public. To be in complete charge of 
wood procurement and act in overall assistant 
capacity to the manager of the Woodlands 
Division Position has excellent opportunities 
for growth in future Only well qualified ap 
plicants will be considered Applications wil 


be treated confidential 

Apply: Tennessee River Pulp & Paper Co., 230 
Park Avenue, New York 17, N.Y. 

Positions Wanted 

Forester, B.S.. 1950, Washington State M.F.. 
1951, Duke Age 34 Desires teaching or ex 
tension work. Presently serving as replacement 
for professor on leave Nine years experience 
including five years teaching. Specialized edu 
eation in forest entomology, but with experi 
ence in several other phases of forestry includ 


ing employment in federal and private industry 


Box I, Journal of Forestry, Mills Building, 
Washington 6. D. C. 

Forester, B.S.F 1952, Univ. of Mich. Age 33 
married, 3 daughters. 10 years varied experi 
ence with an industrial association, including 
reforestation, pasture establishment rrading 
forest management. protection, public relations, 
flying, photography aerial press photo 
terpretation surveying drafting, instruction 
it youth camps. wildlife management vater 
pollution abatement. Prefer position with op- 
portunity for advancement, more in line with 
demonstrated ability 

Box J, Journal of Forestry, Mills Building, 


Washington 6. D. C. 


B.S.F 


southern 


married, 2 children 
and hardwoods; 3 
} years, in mar 


Forester, age 
Experience pine 
years small sawmill operation; 


agement and fire control 4 years, procure 
ment of forest products, land and timber a 
quisition with a major wood preserving con 
pany. Presently employed. Would like to r 
locate in Gulf States Area 

Box K, Journal of Forestry, Mills Building, 
Washington 6, D. C. 

Forester, B.S., 1950 lowa State College, age 
33, married 4 children Experience with 


Conservation Department, forest in 
district administration ; 


Pacific Northwest 


Wisconsin 
ventory and general 
private timber management 


nursery and tree farm management, central 
Wisconsin Desire permanent position with 
for advancement 


opportunities 
Box L, Journal of 
Washington 6, 


Mills Building, 


Forestry, 


Forest economist, equivalent of PhD, nearing 
end of fifth year of teaching. Married, two chil 
dren; age 43. Ten years field experience 
Skilled at teaching introduction to forestry, 
elementary mensuration, farm forestry, saw 
milling, forest products, timber cruising (sum 
mer), and forest economics. Want to continue 
in teaching or teaching-research, but will con 
sider other offers. Active in church and com 
munity affairs 

Box M, Journal of Forestry, Mills Building, 
Washington 6. D. C. 

B.S.F., Univ. of Florida Age 30, veteran 
married, one child, Experience: 1 year on State 
Forest, 2 years as Service Forester (Farm For 
ester). Desires change for higher salary and 
opportunity for advancement. Prefer manage 


ment position with sawmill in Florida or Sou 


east 
Box N, 
Washington 6, 


Journal of Forestry, Mills Building, 
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Here's logging power at a new low cost for an Inter- 
national Utility tractor. The new International 240 
Utility gives you tough, dependable power combining 
small tractor operating economy with the built-in 
brawn usually found only in larger, more costly units. 
Lugging ability of the new 240 Utility is aptly demon- 
strated by the experience of Joe Pierce, Livingston, 
Texas. Logging in hills and deep sand, each of his two 
new 240’s is handling 5,000 bf per tractor per seven- 
hour day on skids up to 600 ft. 

Pierce's sure-footed 240’s climb hills and cover 


: rough, sandy terrain so easily because of a high weight- 
. to-power ratio. Well-balanced tractor operating weight 
4 of over 3,600 lb is turned into sure-pulling traction by 
\ a 38.5 hp* engine. 

' With its compact 75-inch wheelbase, the Interna- 


tional 240 Utility tractor moves easily in and out of 
cramped quarters in the thickly-forested and brush- 
clogged terrain. For faster, easier maneuvering, power 
steering is available. 

Ask your IH dealer to demo strate al! the outstand- 
q ing features of the International 240—as well as the 
even more rugged 340 and 460 Utility logging trac- 
tors. There’s an IH dealer near you. Call him today! 
For free catalog, write International Harvester Com- 
pany, Dept. J F-5, P.O. Box 7333, Chicago 80, Illinois. 


*Bare engine at standard sea level conditions 


Two International’ 240 Utility tractors 
handle 10,000 bf per day for Texas logger 


Developing 28 drawbar hp, Mr. Pierce's two International 


240 Utility tractors each average 300 bf per trip. They are 


equipped with two-point Fast-Hitch which permits operators 


to lift hydraulically the ends of tong-held logs for skidding. 


Guards for radiator and pan are of local manufacture. 


Power-rate your logging operations and pick an International to match 


INTERNATIONAL 
460 UTILITY 
Heavyweight pull-power 
at 5,015 Ib operating 
weight! Smooth-running 


six-cylinder engine deliv- 
ers 48 drawbar hp. 


INTERNATIONAL 
340 UTILITY 
Develops 32 drawbar 
horsepower. Combines 
medium-duty power and 
brawn with small tractor 


economy. 


See your 


INTERNATIONAL 
HARVESTER dealer 


International Harvester Company products pay for themselves in use— Farm Tractors 
and Equipment Twine Commercial Wheel Tractors Motor Trucks Construc 
Equipment— General Office, Chicago |, Illinois 
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TRY 


THE SAW 


WITH 


POWER 
PLUS 


HOMELITE 
7a2i 


Try the new Homelite 7-21C in a free demonstration and 
you'll know that this chain saw has all of the extra lugging 
power you need for felling the big trees. With a new gear ratio 
of 2.84 to 1, it cuts through 20” trees in 18 seconds, fells 
trees up to 7 feet in diameter. 

The Homelite 7-21C can be your partner for profit in other 
ways, too. Its balanced 21 pounds* mean easier, safer han- 
dling in any cutting location, and cutting position. The big 
fuel tank lets you cut longer between refuelings . . . more 
cutting time means more profit for you. 

The 7-21C also has all of the famous Homelite Magic 7 
features: tough, drop forged, counterbalanced crankshaft 

famous Homelite high compression, short stroke engine 
design large air filter automatic clutch — revolu- 
tionary intake valve — simple piston pump oiling with 
finger-tip controls — automatic governor — plus full 
7 months’ guarantee. 

Available with a full line of attachments includ- 
ing plunge-cut bow, brush cutter and clearing 


bar. 

Team up for profit with a new Homelite m ; 

7-21C. See and try it in a free demonstra- i iid 

tion at your nearby Homelite dealer's. 
*less bar and chain ba : 


Homelite Dealer 

in The 
‘Yellow Pages’ 


A DIVISION OF TEXTRON INC. 
4105 RIVERDALE AVE., PORT CHESTER, N.Y. 


In Canada: Terry Machinery Co., Ltd. - Toronto, Montreal, Vancouver, Ottawa, Edmonton, Moncton 


ANOTHER FIRST! new 


Homelite bar and bow guides guaranteed for 
a full 60 days! Straight blades: Hard Track 
plus Extra Hard Tip. Bow guides: Extra 
Hard Surface all the way around. 


